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ABSTRACT 
According to previous work on autobiographical memory, reflecting on significant life 
episodes functions to support a positive self-concept (Bluck, Alea, Habermas, & Rubin, 2005; 
Conway, 1996; Fivush, 1998; McAdams, 1985) and facilitates emotion regulation (Bluck, 2003; 
Koole, 2009; Öner & Gülgöz, 2018; Wilson & Ross, 2003).  As autobiographical memories have 
been linked with basic the psychological need for competence (Philippe, Koestner, Beaulieu-
Pelletier, & Lecours, 2011; Sheldon, Elliot, Kim, & Kasser, 2001), the present project conducted 
three experiments to examine whether autobiographical memory can function to regulate 
competence need satisfaction.  
Experiment 1 manipulated competence need satisfaction and tested whether reflecting on 
a competence-satisfying memory would be effective at improving competence need satisfaction 
for those who had it threatened.  The results indicated that competence need satisfaction 
increased for individuals after they reflected on a time of competence success regardless of 
whether their need for competence had been threatened.  Experiment 2 threatened competence 
need satisfaction for all participants and tested whether a need-relevant memory would be more 
effective at improving competence need satisfaction than a need-irrelevant memory.  
Additionally, Experiment 2 examined whether autobiographical memory would predict 
competence need satisfaction and in turn, affect, self-esteem and optimism.  The results indicated 
that need-relevant memories were not necessary for improving need satisfaction; however, 
neutral memories did not contribute to need satisfaction and well-being to the same degree as 
competence-satisfying and relatedness-satisfying memories.  Experiment 3 incorporated the 
same competence need satisfaction manipulation as Experiment 1, but gave participants an 
opportunity to choose the topic of a memory to report.  The results indicated that participants 
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were not more likely to select a competence-satisfying memory over a relatedness-satisfying 
memory; however, those who reflected on a competence-focused memory reported greater 
competence need satisfaction than those who reflected on a relationship-focused memory.  
Contrary to Experiment 2, the results of Experiment 3 were consistent with mediation effects, 
and provided support for the prediction that competence-focused memories predicted 
competence need satisfaction and in turn, well-being (positive affect, self-esteem, and optimism).  
The results of the present experiments highlight how autobiographical memory functions to 
satisfy basic psychological needs and well-being.  
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CHAPTER 1.    INTRODUCTION 
Autobiographical memory functions to guide current thoughts and behaviors, maintain a 
coherent sense of self over time, and promote social connections through communication of life 
experiences with others (Bluck, Alea, Habermas, & Rubin, 2005).  The present investigation 
extends the functional understanding of autobiographical memory to examine whether 
autobiographical memory could serve to satisfy our basic psychological needs when they are not 
currently being met. 
Self-Determination Theory (SDT) is a macro-theory of human motivation and personality 
development that proposes that psychological well-being (i.e., feelings of self-acceptance, social 
support, autonomy, mastery of the environment, purpose in life, and personal growth; Ryff, 
1995) is dependent upon the satisfaction of three basic psychological needs: the need for 
competence (i.e., need for mastery of the environment and to acquire new skills), the need for 
relatedness (i.e., need for social connectedness and care for others), and the need for autonomy 
(i.e., need to feel volitional in one’s actions; Chen et al., 2015; Deci & Ryan, 2000; Deci & 
Ryan, 2002; Ryan & Deci, 2000c).  According to this theory, satisfaction of these basic 
psychological needs is fundamental for human functioning and health (Deci & Ryan, 2000).  
Moreover, the researchers posit that need satisfaction and intrinsic motivation influence one 
another (Ryan & Deci, 2000a; Ryan & Deci, 2000b; Vansteenkiste & Ryan, 2013).  Intrinsic 
motivation is defined as pursuing or engaging in an activity because it is inherently rewarding 
and enjoyable and has been shown to be supportive of personal growth and wellness (Ryan & 
Deci, 2000a; Vansteenkiste & Ryan, 2013).  In contrast, extrinsic motivation refers to pursuing 
or engaging in an activity because of pressure from outside forces or to achieve external gains 
(Ryan & Deci, 2000a).  Engaging in an activity for extrinsically-motivated reasons does not 
2 
contribute to long-term need satisfaction or well-being because it is not inherently interesting or 
rewarding for the individual (deCharms, 1968; Deci & Ryan, 2000; Vansteenkiste, Lens, & Deci, 
2006).  Yet, when need satisfaction is low, some individuals will attempt to compensate by 
pursuing extrinsic goals, such as popularity, physical attractiveness, and materialism 
(Vansteenkiste & Ryan, 2013).  However, any satisfaction gained from achieving these goals is 
usually temporary (Vansteenkiste et al., 2007) and over time, extrinsic goal pursuit can distract 
from true need satisfaction and diminish well-being (Kasser & Ryan, 1996; Sebire, Standage, & 
Vansteenkiste, 2009; Vansteenkiste & Ryan, 2013).  Indeed, research has shown that pursuing 
and attaining intrinsic goals (e.g., personal growth, strong bonds with others, and contributions to 
the community) is related to higher self-actualization, vitality, and psychological well-being than 
pursuing and attaining extrinsic goals (Kasser & Ryan, 2001; Ryan et al., 1999). 
Recent work on autobiographical memory suggests when individuals are asked to select 
significant episodes from their lives, the selected episodes tend to reflect themes of competence, 
relatedness, and autonomy (Philippe, Koestner, Beaulieu-Pelletier, & Lecours, 2011; Sheldon, 
Elliot, Kim, & Kasser, 2001).  When individuals are asked to recall the most satisfying and 
unsatisfying events from their past, one or more of these core psychological needs tend to 
emerge as central themes and these needs are more likely to be present in recalled life episodes 
than are other psychological needs (e.g., pleasure, physical thriving, security; Sheldon et al., 
2001).  Moreover, reflecting on life events with a current perspective that is intrinsic in nature 
(i.e., description of events contains themes of growth, meaning, and a deeper understanding of 
the self or world) as opposed to extrinsic in nature (i.e., description of events contains themes of 
popularity, attaining financial success or other superficial gains), increases perceptions of self-
worth, positive psychological adjustment, and life satisfaction (Greenhoot & McLean, 2013; 
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Lekes, Guilbault, Philippe, & Houle, 2014; Liao, Bluck, & Westerhof, 2017; McAdams & 
McLean, 2013).  Previous work has indicated that an event itself does not need to be classified as 
intrinsic or extrinsic in order for its memory to be labeled as such (Bauer & McAdams, 2004; 
Bauer, McAdams, & Pals, 2008).  Instead, the description of the memory can convey themes that 
are compatible with intrinsic and extrinsic values and goals (Bauer & McAdams, 2004; Bauer, 
McAdams, & Pals, 2008; Lekes et al., 2014).  For ease of reading, the present paper will use the 
labels of “intrinsic memory” and “extrinsic memory” when referring to these approaches to 
memory recollection. 
As the satisfaction of basic psychological needs is considered central to one’s quality of 
life (Ryan & Deci, 2000b; Sheldon et al., 2001), it is critical to investigate factors that can 
contribute to need-regulation.  As such, the present investigation examined whether 
autobiographical memory might serve to regulate psychological need satisfaction.  A 
considerable amount of research has examined how individuals use memory to repair mood 
(Bluck, 2003; Koole, 2009; Öner & Gülgöz, 2018; Wilson & Ross, 2003).  For instance, 
individuals report retrieving positive memories for the purpose of repairing negative emotions 
(e.g., sadness; Josephson, Singer, & Salovey, 1996).  The present project builds on existing 
evidence that memory can regulate emotions and self-esteem (e.g., Bluck, 2003; Bluck et al., 
2005; Liao, Bluck, & Westerhof, 2017; McAdams, Reynolds, Lewis, Patten, & Bowman, 2001) 
and three experiments were conducted to investigate whether autobiographical memory has a 
functional capability to increase feelings of competence when one’s need for competence is 
unsatisfied. 
The objective of Experiment 1 was to examine whether reflecting on a competence need-
satisfying memory (i.e., a time where someone demonstrated competence) is sufficient to 
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increase competence need satisfaction after receiving real feedback indicating poor performance 
on an analytic reasoning test (i.e., Remote Associates Test (RAT); Mednick, 1962).  Moreover, 
Experiment 1 examined whether this increase in competence need satisfaction would be greater 
for individuals who had their competence need satisfaction threatened than for those whose need 
for competence was satisfied or unaffected by a prior task (i.e., participants who performed well 
on the RAT and participants who completed a neutral task).   
Experiment 2 extended Experiment 1 by examining whether reflecting on a satisfying, 
need-relevant memory (i.e., a time where one demonstrated competence) would be more 
effective than a need-irrelevant memory (i.e., a time where one bonded with loved ones or a 
neutral event) at regulating general feelings of competence need satisfaction after completing a 
task designed to activate feelings of incompetence.  Additionally, because previous work has 
indicated that memories that promote need satisfaction increase positive emotions (Philippe, 
Koestner, Beaulieu-Pelletier, Lecours, & Lekes, 2012) and positive memories with themes of 
competence increase self-esteem and optimism for the future (Austin & Costabile, 2017), the 
present project investigated whether autobiographical memory would predict competence need 
satisfaction and in turn, well-being measures of affect, self-esteem and optimism. 
Finally, Experiment 3 examined whether individuals spontaneously use autobiographical 
memory to regulate their need for competence.  After being randomly assigned to a task likely to 
elicit failure feedback, success feedback, or no task, participants were given an opportunity to 
regulate competence need satisfaction by selecting a positive memory of their choice from a list 
that included two competence-focused memories (academic and non-academic success), two 
relationship-focused memories (family and friend/romantic success), and an open-ended, neutral 
memory (neither achievement, nor relationship-focused).  It was expected that participants would 
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be more likely to select a need-relevant memory (e.g., a competence-focused memory) in the 
failure feedback condition than in the success feedback and no task conditions.  It was also 
expected that those who selected a need-relevant memory would report greater increases in 
competence need satisfaction than those who selected a need-irrelevant memory (e.g., a 
relationship-focused memory or an open-ended memory), and in turn, predict well-being 
measures of positive affect, self-esteem, and optimism. 
Taken together, the three experiments make an important contribution to the literature by 
providing a greater understanding of relationships among autobiographical memory, need 
regulation, and well-being.  Previous research finds that autobiographical memory is used to 
regulate emotion (Bluck, 2003; Koole, 2009; Öner & Gülgöz, 2018; Wilson & Ross, 2003), 
however, the present experiments provide a comprehensive examination of whether 
autobiographical memory can be used to facilitate psychological need satisfaction and in turn 
well-being.  Moreover, the present investigation is the first to examine whether certain 
autobiographical memory themes (i.e., competence themes) are more effective at restoring 
competence need satisfaction after it has been reduced than are other memorial themes (i.e., 
relatedness themes).  Finally, much of the work conducted on autobiographical memory, need 
satisfaction, and well-being has been correlational (O’Rourke, Cappeliez, & Claxton, 2011; 
Philippe et al., 2011; Philippe et al., 2012) and the present project provides an experimental 
examination of these relationships.  
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CHAPTER 2.    LITERATURE REVIEW 
Three Function Model of Autobiographical Memory 
Autobiographical memory is defined as a memory of an event one personally experienced 
at a specific time and place in the past (Nelson & Fivush, 2004).  Studying the functional aspects 
of autobiographical memory affords a greater understanding of why humans remember and share 
specific experiences from their lives.  To integrate conceptualizations of autobiographical 
memory functions across the literature, Bluck and colleagues (2005) proposed a three-function 
model of autobiographical memory: 1) a directive function, 2) a social function, and 3) a self 
function. 
 In his classic paper, Baddeley (1988) argued that research on autobiographical memory 
would be best served by examining its utility and suggested that reliving previous life 
experiences could be informative, not only for solving problems in the present, but for guiding 
future behavior.  The directive function of autobiographical memory allows individuals to use 
experiences from their past as a guide on how to resolve current problems, and this function also 
assists in the development of opinions and attitudes (Bluck et al., 2005; Cohen, 1989, 1998).  
According to Pillemer (2003), the directive function of autobiographical memory can be used in 
place of semantic memory when established scripts are unavailable and thus, unable to provide 
direction and guidance.  Previous research has indicated that both traumatic and everyday event 
memories have the power to influence future plans, actions, and intentions (e.g., Krans, Näring, 
Becker, & Holmes, 2009; Pillemer, 2001, 2003).  For example, Kuwabara and Pillemer (2010) 
found in a sample of university students that the emotional intensity of recently activated 
autobiographical memories predicted future intentions and decisions toward their university 
(e.g., money donations, attending class reunions, and recommending the university to others). 
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 A second function of autobiographical memory includes the social function, which 
fosters social connectedness through the communication of specific life episodes (Bluck et al., 
2005).  Sharing previous life events builds trust with others (Pillemer, 1992), which can aid in 
the formation of new relationships (Cohen, 1998; Bluck et al., 2005).  Autobiographical memory 
also provides individuals with the capability of comprehending and empathizing with others 
through knowledge of shared past experiences (Bluck et al., 2005; Ciaramelli, Bernardi, & 
Moscovitch, 2013; Schank & Abelson, 1995).  Previous work has reported that relationships can 
be enhanced when individuals use their social memories in a functional way (e.g., rehearsing 
memories that define a romantic relationship), and relationships can also experience hardship 
when autobiographical memory is impaired (e.g., when unable to engage in reminiscing; Alea & 
Bluck, 2007; Alea & Vick, 2010; Bluck et al., 2005; Robinson & Swanson, 1990; Waters, Bauer, 
& Fivush, 2014).   
The third function of autobiographical memory and the focus of this project is the self 
function.  Recalling one’s own life experiences allows for the perception of being a coherent 
person over time and contributes to an individual’s development and life story (Bluck et al., 
2005; Conway, 1996; Fivush, 1998; McAdams, 1985).  Autobiographical memories can 
contribute to the development of a positive, psychologically well-adjusted self-concept.  For 
example, reflecting on a nostalgic memory (i.e., a memory characterized with bittersweet 
emotions that often entail moments in which one is surrounded by close others; Davis, 1979; 
Sedikides, Wildschut, Routledge, & Arndt, 2015) has been shown to combat current feelings of 
loneliness (Wildschut, Sedikides, Arndt, & Routledge, 2006; Zhou, Sedikides, Wildschut, & 
Gao, 2008).  Likewise, reflecting on positive memories with themes of personal agency has been 
shown to increase self-esteem and optimism for the future (Abele & Wojciszke, 2007; Austin & 
8 
Costabile, 2017; Pillemer, Ivcevic, Gooze, & Collins, 2007).  These examples suggest that 
recalling positive autobiographical memories can serve to support a positive self-concept.  The 
following section will discuss current research on self-determination theory and its relationship 
to memory, emotions, and psychological well-being. 
Self Determination Theory 
 Self-Determination Theory (SDT) argues that individuals strive for psychological growth 
and actively pursue the fulfillment of the need for competence, the need for relatedness, and the 
need for autonomy (Deci & Ryan, 2000).  Satisfaction of these needs (e.g., feeling competent as 
a result of a good grade in a class) promotes healthy psychological growth, satisfaction with life, 
and self-acceptance (Chen et al., 2015; Deci et al., 2001; Lekes et al., 2014; Vansteenkiste & 
Ryan, 2013), and has been found to be important across cultures (although needs can be 
expressed differently in different cultures; Chen et al., 2015; Deci et al., 2001).  Conversely, low 
levels of need satisfaction (e.g., feeling incompetent due to receiving a failing grade in a class) 
can reduce levels of well-being as a result of unhealthy self-protective response mechanisms, 
such as defensiveness and maladaptive behavior patterns (Deci & Ryan, 2000; Vansteenkiste & 
Ryan, 2013).  Indeed, need substitutes, such as materialism, may be sought in an attempt to 
address a frustrated need, but these behaviors rarely resolve the issue (Deci & Ryan, 2000; 
Radel, Pelletier, Sarrazin, & Hilyavskaya, 2011).  Deci and Ryan (2000) suggest that humans 
will work consciously to address the three basic needs when a need is lacking (e.g., become more 
skillful at a job to feel more competent), but when the needs are satisfied, one’s behavior will 
reflect his/her natural enjoyment or interest in an activity. 
 Individuals tend to construe their own behavior in terms of competence because self-
perceptions of competence and incompetence can directly and immediately benefit or harm the 
self (Wojciszke, 2005).  Indeed, reflecting on our own competence influences emotions and self-
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evaluations to a greater degree than reflecting on our own morality (Wojciszke, 1994; 
Wojciszke, 2005).  Feelings of competence, such as mastering difficult challenges, can boost 
motivation for learning, achievement, and other actions that are intrinsic in nature (Deci & Ryan, 
1985; Koestner & McClelland, 1990; Marsh, Martin, Seeshing Yeung, & Craven, 2017; White, 
1959).  Intrinsic motives and values (as opposed to extrinsic motives and values) are associated 
with a greater likelihood of achieving goals and positive psychological outcomes (Deci & Ryan, 
2008; Ryan & Deci, 2000a).  Moreover, evidence suggests that intrinsic goals (e.g., personal 
growth, building close relationships, contributing to the community) lead to greater satisfaction 
of basic psychological needs than extrinsic goals (e.g., popularity, materialism, attractiveness; 
Brdar, Rijavec, & Miljković, 2009; Robak and Nagda 2011; Sheldon et al. 2001; Vansteenkiste 
et al. 2006; Wang, Chatzisarantis, & Hagger, 2018).  According to SDT, extrinsic goals do have 
the ability to provide temporary need satisfaction, but they do not elevate well-being (Deci & 
Ryan, 2000; Kasser & Ryan, 1996; Lekes et al., 2014). 
 Chen and colleagues (2015) conducted two studies assessing the relationships among 
need satisfaction, need frustration, well-being (i.e., self-worth and self-acceptance), and “ill-
being” (i.e., depression) in samples from China, Belgium, USA, and Peru.  The satisfaction and 
frustration of each need was a unique predictor of well-being and ill-being, respectively, and 
these relationships were not moderated by individual differences in the desire for need 
satisfaction.  This was supported by a recent meta-analysis of the three basic needs that indicated 
psychological growth, intrinsic motivation, and well-being are all influenced by the satisfaction 
of each need independently (Van den Broeck, Ferris, Chang, & Rosen, 2016).  Although all three 
basic needs are equally important to the study of human motivation (Chen et al., 2015; Deci & 
Ryan, 2000), a feeling of competence is viewed as critical for facilitating intrinsically motivated 
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behaviors and for maintaining positive self-perceptions (Deci, 1975; Elliot, Dweck, & Yeager, 
2017; Marsh et al., 2017) and thus, given its important role on self-perceptions, need for 
competence will be the focus of the present investigation. 
Need Satisfaction in Memory 
Given that these basic psychological needs are considered fundamental to human 
experiences and behavior, it is not surprising that they are a central aspect of remembered life 
events (Philippe et al., 2011; Philippe et al., 2012; Ryan & Deci, 2008).  When a life event is 
encoded into memory, the goals and emotions experienced during that particular event remain 
attached to the memory (Conway, 2008; Conway & Pleydell-Pearce, 2000; Philippe et al., 2012).  
Life experiences of personal success, social connections, and actions as individual agents 
contribute to human growth and development and, some research suggests, provide the 
foundation of one’s identity (Deci & Ryan, 2000; McAdams & Olson, 2010; Philippe et al., 
2011). 
 Similar to other experiential components of memory, such as emotion or valence 
(Conway, 2009; Philippe & Bernard-Desrosiers, 2017; Wheeler, Stuss, & Tulving, 1997), 
memories tend to retain representations of the levels of need satisfaction an individual 
experienced during the original event (Philippe et al., 2011; Philippe et al., 2012).  In studies of 
memory and need satisfaction, participants are typically asked to recall previous life events that 
are generally positive, negative, or both, and these narratives are later coded for themes and 
valence that correspond to a particular need to determine the level of need satisfaction present 
(e.g., Philippe et al., 2011; Philippe et al., 2012).  For example, Philippe and colleagues (2011) 
coded memories as satisfying need for competence if they included themes of intrinsic 
achievement, competency, pursuing challenges, belief in one’s abilities, or indications of hard 
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work.  Below is an excerpt from a memory description from this study that was classified as 
having high levels of need satisfaction: 
What I have to say summarizes six years of my thinking and conversations with 
myself in my thesis. I notice W’s eyes are full of pride and those of X are 
amazed…I thank them, I hear the applause stronger than expected…I ask for one 
other little moment…I thank my spouse for being there all this time. Turn after 
turn, I respond to my jury’s questions. I do not have to defend my thesis. It is 
amazing. I receive praise, compliments…The jury goes out to deliberate and 
comes back. Z declares that the jury unanimously agrees to award me the highest 
Ph.D. grade.  
In addition to coding responses for thematic content, follow-up questionnaires assessing 
the degree to which the event itself was need-satisfying and/or the degree to which the individual 
perceived that the particular need was satisfied when reflecting on the memory are commonly 
administered (e.g., Bouizegarene & Philippe, 2016; Lekes et al., 2014; Philippe & Bernard-
Desrosiers, 2017).  Some researchers have used memory prompts that explicitly prompt 
participants to report memories they perceive to be need-satisfying.  For example, Wang, 
Chatzisarantis, and Hagger (2018) asked participants assigned to an autonomy-satisfying 
condition to narrate a memory of an event that they genuinely enjoyed and that they felt satisfied 
their need for autonomy.  Conversely, participants assigned to the “extrinsic” memory condition 
were asked to report a memory of an event that satisfied their desire for image-attractiveness 
(i.e., a time where they were satisfied with their physical appearance).  The results indicated that 
participants who recalled autonomy-satisfying events reported greater satisfaction with their 
memory and were more effective at suppressing unwanted thoughts than those who recalled 
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extrinsic memories of image-attractiveness.  Thus, in this example, memories appeared to be 
more need-satisfying if they included an event that was intrinsic (i.e., inherently enjoyable).  The 
researchers also found that need-satisfying memories were positively correlated with level of 
immersion in the task.  Indeed, evidence suggests that experiences that are intrinsic in nature 
(i.e., are more inherently satisfying), are more immersive than experiences that are extrinsically 
satisfying (Roca & Gagné, 2008; Wang, Chatzisarantis, & Hagger, 2018). 
Overall, memories with high levels of need satisfaction are those that foster opportunities 
for psychological growth and self-expansion (Deci & Ryan, 2000; Philippe et al., 2011).  
Moreover, consistent reflection on need-satisfying memories is predictive of improved well-
being over time (e.g., increases in life satisfaction and feelings of happiness), even after 
controlling for dispositional traits and mental health (O’Rourke, Cappeliez, & Claxton, 2011; 
Philippe et al., 2012).  Researchers posit that need satisfaction may be the key to explaining the 
relationship between recalling personal experiences from the past and positive life outcomes 
(Hofer, Busch, Šolcová, & Tavel, 2017; O’Rourke, Cappeliez, & Claxton, 2011).  For instance, 
research on memory and need satisfaction is concerned with how a past event was experienced at 
the time and/or in the moment during recall, as opposed to themes of individual differences in 
motives and meaning that people use to make sense of their life story (Philippe et al., 2011).  A 
study conducted by Philippe and colleagues (2011) compared need-satisfying themes to themes 
of individual differences and found that recalling memories that were need-satisfying contributed 
to hedonic well-being (i.e., happiness with life), eudaimonic well-being (i.e., self-realization and 
growth), and psychological adjustment over and above individual difference themes of personal 
growth, redemption, and achievement and intimacy motives (i.e., self-mastery, status, love, and 
care for others).  Importantly, previous research has indicated that positive memories with 
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themes of competence predict greater self-esteem and optimism than memories that are focused 
on relationships (Austin & Costabile, 2017).  This suggests that self-esteem and optimism would 
be important aspects of well-being to examine in the context of need satisfaction in the present 
project because of their relevance to competence.   
 In contrast, recollections of the past that are characterized by low levels of need 
satisfaction can have detrimental effects on one’s quality of life.  These memories typically 
include previous life events that involved barriers to need fulfillment and psychological growth 
(e.g., a memory of the loss of a job due to one’s failings at work; Deci & Ryan, 2000; Philippe, 
Koestner, Lecours, Beaulieu-Pelletier, and Bois, 2011).  Below is an excerpt from a memory 
description from Philippe et al. (2011) that was classified as having low levels of need 
satisfaction: 
My grandmother was at the hospital, and she was taking strong medications. One 
day I was left alone with her at the hospital. She had taken a lot of medications 
and she started behaving in a very strange way. She tried to escape from the 
hospital, and I was alone with her. I tried to stop her but I absolutely couldn’t and 
it was very hard for me to see the person that took care of me acting in such a 
bizarre way, as though she had lost her mind, so I burst into tears, I wasn’t 
capable of handling the situation and the nurse had to intervene and tie her up. 
Frequent reflection on memories characterized by low levels of need satisfaction is 
associated with lower levels of well-being, such as depression and anxiety (O’Rourke, 
Cappeliez, & Claxton, 2011; Philippe et al., 2011).  For instance, in an elderly population across 
three cultures, Hofer and colleagues (2017) found that chronically recalling painful experiences 
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was associated with high levels of depression and this effect was greater for those who recalled 
memories indicative of low levels of need satisfaction. 
Need Restoration 
Sheldon and Gunz (2009) argue that establishing what is and what is not considered a 
need depends on whether it generates motivation to satisfy it.  The “needs-as-motives” 
hypothesis argues that if something is in fact a need, and it is frustrated, a desire to satisfy that 
particular need should be elicited (Baumeister & Leary, 1995; Radel, Pelletier, Sarrazin, & 
Milyavskaya, 2011; Sheldon & Gunz, 2009).  This generates a restoration process, which 
involves active attempts by individuals to increase levels of need satisfaction in response to need 
frustration (Fang, He, Fu, & Meng, 2017; Fiske, 2004; Veltkamp, Aarts, & Custers, 2009).  
Sheldon and Gunz (2009) conducted three studies (one cross-sectional, one experimental, and 
one 6-week longitudinal) investigating whether frustrated needs for competence, autonomy, and 
relatedness would elicit need-relevant motivations (e.g., a frustrated need for competence would 
elicit a desire for competence).  The results indicated that each unmet need predicted a desire to 
increase experiences corresponding to that specific need.  For example, individuals who reported 
low competence need satisfaction indicated a desire to feel more competent in an activity that 
was important to them.  When need satisfaction was manipulated by giving participants feedback 
that they had low levels of competence, participants reported a subsequent desire to experience 
an increase in feelings of competence (but they did not report desiring an increase in the other 
two needs).  Importantly, Sheldon and Gunz (2009) argued that the three basic needs are not 
substitutable – a frustrated need for competence cannot be resolved by satisfying the need for 
relatedness.  The present research proposal aims to build on this research by investigating 
whether need satisfaction obtained via recall of life experiences might also be specific and not 
substitutable.  That is, I propose that a positive memory (e.g., a memory of competence success) 
15 
that is relevant to a frustrated need (e.g., competence failure) would be more effective at 
satisfying that need than would positive memories irrelevant to that need (e.g., memories of 
relationship success). 
Need restoration and intrinsic motivation. Fang and colleagues (2017) examined the 
relationships among competence frustration, intrinsic motivation, and need-restoring behavior in 
an educational setting at a university in China.  Participants were undergraduates in a course that 
had two consecutive sessions.  The researchers hypothesized that competence need frustration in 
the first session of the course would lead students to engage in the second session with increased 
intrinsic motivation (e.g., interest in the course) to restore levels of perceived competence.  The 
results indicated that those who experienced high levels of competence frustration in the first 
session reported greater levels of intrinsic motivation in the second session.  A similar pattern 
was found in a separate study on autonomy and intrinsic motivation conducted by Radel and 
colleagues (2014).  The results of their study showed that students enrolled in a high school 
course that deprived them of autonomy reported greater intrinsic motivation (e.g., interest) in a 
subsequent course that gave them more control.  Together, this research provides support for the 
present project’s prediction that experiencing a threat to competence will motivate one to restore 
their need for competence by searching for a memory that reflects them as a competent 
individual.  
Need restoration substitutability. Encountering events that reduce need satisfaction can 
lead some individuals to pursue need substitutes (e.g., pursuing extrinsic goals, such as 
popularity, physical attractiveness, and materialism) and engage in compensatory behaviors (e.g., 
losing self-control), which has prompted research investigations of healthier ways of coping with 
these events (Deci & Ryan, 2000; Vansteenkiste & Ryan, 2013).  Within these investigations, 
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there is some evidence from the threat appraisal literature to suggest that need restoration can be 
a broader, non-specific process.  Threat appraisal refers to perceiving a situation as threatening or 
harmful as a result of situational demands exceeding existing resources (Lazarus & Folkman, 
1984) and is theorized to be an outcome of low need satisfaction (Ntoumanis, Edmunds, & Duda, 
2009).  It is suggested that the level of satisfaction of the three basic psychological needs 
determines how individuals will appraise and respond to a given situation (Ntoumanis, Edmunds, 
& Duda, 2009; Skinner & Edge, 2002).  For example, if an individual feels incompetent in a 
college class and their competence need satisfaction is low, presumably they would have a 
higher likelihood of appraising that class as threatening as compared to an individual whose need 
for competence is satisfied (Ntoumanis, Edmunds, & Duda, 2009).  Bialobrzeska, Elliot, 
Wildschut, and Sedikides (2018) examined whether recalling previous life events might 
influence threat appraisal and intrinsic motivation of students in a college course.  The 
researchers hypothesized that reflecting on a memory that elicits nostalgia (e.g., bittersweet 
memories of the past) would provide relief in the face of this threat and restore intrinsic 
motivation for the class (i.e., interest and enjoyment in the class) because of nostalgia’s ability to 
enhance feelings of self-positivity, self-continuity, meaning in life, and social connectedness 
(Routledge et al., 2011; Sedikides et al., 2015; Wildschut et al., 2006).  Memories that elicit 
nostalgia are typically reflections of positive, meaningful life events where one was surrounded 
by close others.  The results of the study indicated that reflecting on nostalgic memories was 
found to significantly increase intrinsic motivation for the class for those who reported high 
levels of threat appraisal (Bialobrzeska et al., 2018).  These results suggest that a meaningful, 
relationship-oriented memory could counteract the negative effects of competence frustration.  
However, it is important to point out that although nostalgic memories prompted intrinsic 
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motivation in an educational context that was appraised as threatening, measures of need 
satisfaction and frustration in regards to competence, relatedness, and autonomy were not 
included.  Therefore, it is unknown whether nostalgic memories regulated need satisfaction and 
if so, whether one’s need for competence would have been satisfied as a result of reflecting on a 
nostalgic memory.  The present project examined these factors by comparing the effects of 
competence-satisfying and relationship-satisfying memories on competence need satisfaction 
following a threat to competence. 
Memory as Mood Regulation 
 Memories, for the most part, are positively biased and memories of positive life events 
tend to outnumber recollections of negative life events (Bernsten, 1996; Walker, Skowronski, & 
Thompson, 2003).  According to Bryant (1989), individuals frequently rehash positive events, 
which strengthen the positive emotions associated with them over time.  Conversely, negative 
emotions associated with negative life events weaken over time due to fewer rehearsals, which 
operates to maintain a positive view of the self (Walker & Skowronski, 2009; Walker, 
Skowronski, & Thompson, 2003).  Importantly, research suggests that positively-valenced 
autobiographical memories can increase positive emotions after a person is reminded of 
unpleasant life experiences (Koole, 2009; Öner & Gülgöz, 2018).  In a recent study by Öner and 
Gülgöz (2018), participants were assigned to describe previous life events that elicited either 
anger, sadness, or an unspecified emotion (i.e., an everyday event).  Following the recall of these 
memories, all participants were next asked to report any important, specific event that came to 
mind.  The results revealed that participants in the anger and sadness conditions were more likely 
than participants in the unspecified emotion condition to spontaneously recall a positive memory.  
Öner and Gülgöz (2018) argued that the results support an emotion regulatory function of 
memory (Bluck, 2003; Wilson & Ross, 2003), where positive memories can counteract and 
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reduce negative emotions.  Similarly, previous research indicates that individuals will cite mood 
repair as a motivating factor in positive memory recruitment following a sad mood induction 
(Josephson, Singer, & Salovey, 1996).  Together, this work provides evidence that memory 
functions to maintain a positive view of the self and indicates that emotion regulation is an 
important aspect of this function (Bluck, 2003; Bluck et al., 2005; Öner & Gülgöz, 2018). 
 Much of the literature on need satisfaction in memory has focused on its relationship to 
emotion (Philippe et al., 2011; Sheldon et al., 2001).  Sheldon and colleagues (2001) reported 
that recalling autobiographical events that satisfied competence, relatedness, and autonomy 
needs predicted positive affect.  Indeed, evidence suggests that recalling autobiographical 
memories influences one’s present emotions as a result of the memory’s ability to satisfy 
psychological needs, an effect maintained even after controlling for memory valence (Philippe et 
al., 2012).  In turn, increases in positive affect as a result of need satisfaction following 
autobiographical memory recall contribute to increases in self-acceptance and psychological 
growth over time (Houle & Philippe, 2017).  A more fine-grained analysis of need satisfaction 
and emotion revealed that even daily fluctuations in emotional well-being can be attributed to the 
satisfaction or dissatisfaction of needs from one moment to the next (Reis, Sheldon, Gable, 
Roscoe, & Ryan, 2000).  Thus, the present project examined how autobiographical memory 
might be used to regulate a specific need, such as competence, but also included a measure of 
affect to explore whether need satisfaction is predictive of positive affect. 
The Present Research 
Remembering unpleasant events from our past can negatively impact physical, 
psychological, and emotional well-being (Anderson & Levy, 2009; Finkenauer & Rimé, 1998).  
Accordingly, people are motivated to avoid negative memories and use a variety of strategies to 
do so (Anderson & Levy, 2009).  For instance, individuals demonstrate a memory selectivity 
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bias, where they recruit memories that reinforce feelings of self-esteem and avoid memories that 
hinder self-esteem (Tafarodi, Marshall, & Milne, 2003).  Moreover, in order to preserve or 
increase positive self-perceptions, past events of personal success are perceived as more recent 
than past events of personal failure (Conway & Pleydell-Pearce, 2000; Demiray & Janssen, 
2015; Ross & Wilson, 2002).  As the three basic needs outlined in self-determination theory are 
considered fundamental for human flourishing and central to autobiographical memories, it is 
crucial to investigate how memory can function to both activate and counteract low need 
satisfaction.  Previous work suggests that memory can function to repair mood, however, 
research investigating whether autobiographical memory can regulate need satisfaction is 
lacking. 
 The present project conducted three experiments to examine whether autobiographical 
memory can function to regulate feelings of competence when competence need satisfaction is 
low, and if so, whether such a tendency is enhanced by recalling events with a particular focus 
(e.g., competence vs. relationship-focus), and whether individuals use autobiographical memory 
to regulate perceived competence when given an opportunity to do so.  Together, this project 
delves deeply into the role of memory on need satisfaction to better understand how recalling 
previous life events can bolster the current self when the self-concept is threatened.   
In Experiment 1, it was predicted that reflecting on a competence need-satisfying 
memory (i.e., a time where someone demonstrated competence) would restore participant 
competence need satisfaction after receiving feedback that they performed poorly on an analytic 
reasoning task.  Additionally, it was expected that participants who had their competence need 
satisfaction reduced would report greater increases in competence need satisfaction and positive 
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affect than participants whose competence need satisfaction was unaffected (i.e., participants 
who performed well on the task and participants who completed a neutral task).   
 In Experiment 2, it was hypothesized that after receiving feedback indicating poor 
performance on an analytic reasoning test, individuals assigned to recruit a memory wherein they 
demonstrated competence success would report greater competence need satisfaction than those 
who were asked to recruit a different memory (i.e., a relationship success memory or a neutral 
memory) and in turn, report increased positive affect, self-esteem, and optimism.  Importantly, 
because there is evidence to suggest that a non-need-specific memory might be sufficient to 
regulate need satisfaction (Bialobrzeska et al., 2018; Knowles et al., 2010; Mahr & Csibra, 
2018), Experiment 2 also examined the possibility that describing a memory indicative of 
relationship success would also be sufficient to regulate competence need satisfaction. 
 Finally, to further test the predictions of Experiments 1 and 2, Experiment 3 investigated 
the characteristics of memories participants recruit spontaneously following a threat to 
competence.  After being randomly assigned to complete a difficult task that prompted failure 
feedback, an easy task that prompted success feedback, or no task (baseline), participants were 
asked to select and write about a positive memory from a list of topic options.  It was expected 
that participants who received failure feedback would be more likely than those in the success 
feedback and no-task conditions to select a competence success memory in order to counteract 
the threat to competence need satisfaction.  Additionally, it was predicted that those who selected 
a need-relevant memory (e.g., a competence success memory) would report greater increases in 
competence need satisfaction than those who selected a need-irrelevant memory (e.g., a 
relationship success memory or an open-ended memory).  Competence need satisfaction was 
also expected to mediate the relationship between autobiographical memory and well-being. 
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The present project first conducted a pilot study to investigate autobiographical memory 
as an induction of competence need threat.  Previous research indicates that the negative impact 
of autobiographical memories can be mitigated through the perceived psychological distance 
(i.e., how recent or distant an event feels regardless of how much time has passed) and perceived 
importance of specific life episodes to one's life and well-being (Alicke & Sedikides, 2009; 
Demiray & Freund, 2017).  Individuals tend to perceive positive memories as more recent and 
important, and negative memories as more distant and less important (Demiray & Freund, 2017; 
Demiray & Janssen, 2015; Wilson & Ross, 2003).  This suggests that in order for a memory to 
be experienced as need-threatening, it would need to feel recent and still important to an 
individual.  The following section reports the pilot study that was conducted to explore some of 
these issues by testing whether there were differences between memory prompts of competence 
failure, competence success, and neutral events on measures of positive and negative affect, 
memory competence need satisfaction, event psychological distance, memory importance, and 
memory valence.  Additionally, the limitations of memory as an induction of competence need 
threat are discussed. 
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CHAPTER 3.    PILOT STUDY 
A pilot study was conducted to test whether competence failure, competence success, and 
neutral memory prompts would be effective at activating competence need satisfaction and 
dissatisfaction.  Participants were randomly assigned to write about a competence failure 
memory, a competence success memory, or a neutral memory.  The memory prompt was 
followed by measures of positive and negative affect, memory competence need satisfaction, 
event psychological distance, memory importance, and memory valence.  All three conditions 
were expected to differ significantly from one another on most measures, with participants 
reporting high levels of positive affect, memory competence need satisfaction, and memory 
positivity for those assigned to the competence success memory prompt, moderate levels for 
those assigned to the neutral memory prompt, and low levels for those assigned to the 
competence failure memory prompt.  Additionally, it was expected that those assigned to the 
competence failure memory prompt would report greater levels of negative affect and 




   Participants included 84 undergraduate students from Iowa State University who 
received course credit for participation (MAge = 19.67; SD = 1.55).  To be eligible for this study, 
participants were required to be at least 18 years of age.  The sample consisted of 39 males and 
45 females, with the majority (73.8%) identifying as White/Caucasian (8.3 % African American, 




 The pilot study was conducted as a between-subjects design.  Participants were randomly 
assigned to one of three memory conditions (competence failure memory, competence success 
memory, or neutral memory).  
Materials and Procedure 
 Participants came to the laboratory and completed the study consent and all other 
measures using Qualtrics software (Qualtrics, Provo, UT).  Participants were randomly assigned 
to one of three conditions where they were asked to write about a time they experienced a 
competence failure, a competence success, or a neutral event.  After writing about their memory, 
participants completed in order measures of positive and negative affect, memory competence 
need satisfaction, event psychological distance, memory importance, memory valence, and other 
measures unrelated to this analysis.  After all measures were completed, participants were 
thanked for their participation and debriefed. 
 Memory prompts were based on prompts used in previous research (Austin, 2016; Austin 
& Costabile, 2017; McAdams, 1985).  For each prompt, participants were instructed to recall a 
specific event (rather than general time periods from their lives) and to write a thoughtful 
description of what occurred during the event.  Below are the prompts for the three memory 
conditions and the follow-up questionnaires. 
 Competence failure memory.  Please describe below in some detail 
a negative experience from your life where you failed at something important to you. Please 
write about something you personally were unsuccessful in. Make sure that you describe a 
particular and specific incident (e.g., happened at a particular time and in a particular place) 
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rather than a general "time" or "period" in your life. In the space below, please tell a story of the 
event and write a thoughtful description of your experience. 
Competence success memory.  Please describe below in some detail 
a positive experience from your life where you were successful in doing something important to 
you. Please write about something you personally succeeded in. Make sure that you describe a 
particular and specific incident (e.g., happened at a particular time and in a particular place) 
rather than a general "time" or "period" in your life. In the space below, please tell a story of the 
event and write a thoughtful description of your experience. 
Neutral memory.  Please describe below in some detail an event from your past. This 
should be an everyday event that is not necessarily emotional. Make sure that this is a particular 
and specific incident (e.g., happened at a particular time and in a particular place) rather than a 
general "time" or "period" in your life. In the space below, please tell a story of the event and 
write a thoughtful description of your experience. 
Positive and negative affect.  All participants completed the 20-item Positive and 
Negative Affective Schedule (PANAS), with 10 items assessing positive affect and 10 items 
assessing negative affect (Watson, Clark, & Tellegen, 1988).  The stem “Thinking about this 
event makes me feel” was added to the measure and participants rated the extent to which they 
felt each emotion on a 6-point scale, 1 = not at all to 6 = extremely.  Examples of positive affect 
items included attentive, interested, and alert.  The positive affect items were summed to create a 
total positive affect score (𝛼 = .87).  Examples of negative affect items included distressed, 
upset, and hostile.  The negative affect items were summed to create a total negative affect score 
(𝛼 = .84).   
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Memory competence need satisfaction.  To assess levels of competence need 
satisfaction with the event, participants completed the competence subscale from a measure of 
basic psychological need satisfaction (BPNS; Sheldon et al., 2001).  This subscale included three 
items that were rated on a 7-point scale (1 = not at all to 7 = extremely).  The stem, “Thinking 
about this memory makes me feel” was added at the beginning of the measure and the items were 
averaged (𝛼 =.93).  Competence need satisfaction items included: “That I was successfully 
completing difficult tasks and projects,” “That I was taking on and mastering hard challenges,” 
and “Very capable in what I did.”  
 Event and memory follow-up questions.  Based on measures from Ross and Wilson 
(2002), participants completed follow-up questions assessing the psychological distance of the 
event, the importance of the memory, and valence of the memory.  To assess the psychological 
distance of the event, participants indicated how distant the event felt on an 11-point scale (1 = 
like yesterday, 11 = the very distant past).  To assess the importance of the memory, participants 
indicated how important the memory was on a 7-point scale (1 = not at all, 7 = extremely).  
Finally, to assess the valence of the memory, participants indicated how positive the memory 
was on a 7-point scale (1 = very negative, 3 = neutral, 7 = very positive).  
Results 
 A series of univariate ANOVAs were performed to examine differences on positive 
affect, negative affect, memory competence need satisfaction, event psychological distance, 
memory importance, and memory valence among the competence failure memory condition, the 
competence success condition, and the neutral memory condition.  Tukey post-hoc tests were 
used to examine pairwise comparisons.   
 Positive Affect. There was a significant effect of memory prompt on positive affect F(2, 
81) = 12.21, p < .001, ηp
2 = .23, 90% CI [.10, .34].  Planned comparisons indicated that those 
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assigned to the competence failure memory condition reported significantly lower positive affect 
(M = 34.43, SD = 7.96) than did those assigned to the competence success memory condition (M 
= 43.24, SD = 7.26), p < .001, d = 1.18, 95% CI [.76, 3.12].  Additionally, those assigned to the 
neutral memory condition reported significantly lower positive affect (M = 33.85, SD = 8.86) 
than did those assigned to the competence success memory condition (M = 43.24, SD = 7.26), p 
< .001, d = 1.19, 95% CI [.89, 3.26].  However, the comparison of the competence failure 
memory condition with the neutral memory condition was non-significant, p = .791, d = .07, 
95% CI [-2.11, 2.25].  
Negative affect. There was not a significant effect of memory prompt on negative affect 
F(2, 81) = 1.05, p = .35, ηp
2 = .03, 90% CI [0, .09].  Planned comparisons indicated no 
differences when comparing the competence failure memory condition (M = 21.00, SD = 9.35) to 
the competence success memory condition (M = 19.31, SD = 10.94), p = .771, d = .17, 95% CI [-
2.43, 2.77], and to the neutral memory condition (M = 17.37, SD = 6.96), p = .320, d = .17, 95% 
CI [-2.43, 2.77].  Additionally, there were no differences between the competence success 
memory condition and the neutral memory condition, p = .715, d = .21, 95% CI [-2.16, 2.59].  
 Memory competence need satisfaction. There was a significant effect of memory 
prompt on competence need satisfaction of the memory F(2, 81) = 35.62, p < .001, ηp
2 = .47, 
90% CI [.33, .56].  Planned comparisons indicated that those assigned to the competence failure 
memory condition reported significantly less competence need satisfaction (M = 3.08, SD = 
1.96) than did those assigned to the competence success memory condition (M = 6.39, SD = .67), 
p < .001, d = 2.32, 95% CI [1.95, 2.69].  Additionally, those assigned to the neutral memory 
condition reported significantly less competence need satisfaction (M = 3.67, SD = 1.82) than did 
those assigned to the competence success memory condition (M = 6.39, SD = .67), p < .001, d = 
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2.05, 95% CI [1.70, 2.40].  However, there were no differences between the competence failure 
memory condition and the neutral memory condition, p = .362, d = .32, 95% CI [-.17, .81]. 
Psychological distance. There was not a significant effect of memory prompt on event 
psychological distance F(2, 81) = .69, p = .51, ηp
2 = .02, 90% CI [0, .07].  Planned comparisons 
indicated no differences when comparing the competence failure memory condition (M = 5.36, 
SD = 3.07) to the competence success memory condition (M = 5.34, SD = 2.72), p = .988, d = 
.01, 95% CI [-.73, .75], and to the neutral memory condition (M = 4.52, SD = 3.32), p = .309, d = 
.27, 95% CI [-.56, 1.10].  Additionally, there were no differences between the competence 
success memory condition and the neutral memory condition, p = .312, d = .28, 95% CI [-.50, 
1.05].  
 Memory importance. There was a significant effect of memory prompt on memory 
importance F(2, 81) = 9.99, p < .001, ηp
2 = .20, 90% CI [.07, .31].  Planned comparisons 
indicated that those assigned to the neutral memory condition rated their memory as significantly 
less important (M = 3.52, SD = 2.05) than did those assigned to the competence failure memory 
condition (M = 5.00, SD = 1.96), p = .004, d = .75, 95% CI [.23, 1.27], and those assigned to the 
competence success memory condition (M = 5.69, SD = 1.51), p < .001, d = .77, 95% CI [.14, 
1.39].  However, the comparison of the competence failure memory condition with the 
competence success memory condition was non-significant, p = .163, d = .40, 95% CI [-.04, .85].  
Memory valence. There was a significant effect of memory prompt on memory valence 
F(2, 81) = 92.29, p < .001; ηp
2 = .70, 90% CI [.60, .75].  Planned comparisons indicated that 
those assigned to the competence failure memory condition rated their memory as significantly 
less positive (M = 2.68, SD = 1.09) than did those assigned to the neutral memory condition (M = 
5.19, SD = 1.52), p < .001, d = 1.94, 95% CI [1.60, 2.28], and those assigned to the competence 
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success memory condition (M = 6.66, SD = .55), p < .001, d = 4.72, 95% CI [4.50, 4.94].  
Additionally, those assigned to the competence success memory condition rated their memory as 
significantly more positive (M = 6.66, SD = .55) than those assigned to the neutral memory 
condition (M = 5.19, SD = 1.52), p < .001, d = 1.33, 95% CI [1.04, 1.62]. 
Discussion 
 Results of the pilot study indicated that there were no significant differences between the 
competence failure memory prompt and the neutral memory prompt on measures of positive 
affect, negative affect, and memory competence need satisfaction, suggesting that the 
manipulation of competence failure was ineffective.  One explanation that could account for 
these findings would be that participants are redeeming themselves while describing their 
competence failure memories.  In Western cultural contexts, a common method for coping with 
negative memories involves reinterpreting the event as an opportunity for growth and creating a 
story of redemption (i.e., stories that begin with a negative event but have a positive ending; 
McAdams et al., 2001).  For example, someone reflects on the loss of a job, but discusses how 
they eventually learned from the experience and found a better job.  Individuals who incorporate 
more redemption sequences in their low point memories experience higher levels of generativity 
(i.e., care and concern for future generations), as well as greater well-being (McAdams et al., 
2001) than those with fewer redemptive sequences.  It is possible that participants were repairing 
affect and competence need satisfaction while they were writing about their past competence 
failures.   
Given these limitations and in order to have more control, a failure feedback task was 
used instead of memory to manipulate competence need satisfaction across all three experiments 
in the present project.  The Remote Associates Test (RAT) is an analytic reasoning test that is 
frequently used in research as a performance manipulation task (Mednick, 1962).  Previous 
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research has demonstrated that difficult and easy problem sets from the test can be created, 
which ultimately provide participants with real feedback about poor and successful performances 
on those sets, respectively (Thompson, 1993).  Some of the advantages of using the RAT 
include: 1) real (as opposed to illusory) performance feedback, 2) minimization of deception and 
participant suspicion, and 3) correspondence between participant perceptions of their 
performance and their actual performance (McFarlin & Blascovich, 1984).  Accordingly, the 
present experiments administered the RAT with the goal of strengthening the manipulation of 
competence need satisfaction, and also administered a measure of current need satisfaction to 
identify the levels of competence, relatedness, and autonomy need satisfaction participants 
experienced in the moment after completing the RAT.  Importantly, IRB approval was obtained 
prior to the initiation of this research (see Appendix A). 
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CHAPTER 4.    EXPERIMENT 1 
Overview 
 Experiment 1 investigated whether reflecting on a memory of competence success would 
improve competence need satisfaction following a threat to competence.  It was hypothesized 
that participants who had their competence need satisfaction threatened would demonstrate 
increased competence need satisfaction and positive affect, and decreased negative affect, after 
reflecting on a competence need-satisfying memory.  Additionally, it was expected that increases 
in competence need satisfaction and positive affect, and decreases in negative affect, would be 
greater for those whose competence need satisfaction was threatened than for those whose need 
for competence was satisfied or unaffected.  To test these predictions, participants were 
randomly assigned to a three (competence failure task vs. competence success task vs. neutral 
task) by one (competence success memory) between-subjects factorial design.  Participants 
completed a task designed to increase, decrease, or have no influence on competence need 
satisfaction, followed by measures assessing levels of need satisfaction and affect.  Next, all 
participants were asked to report a time they experienced personal success, followed by the 
completion of the same measures of need satisfaction and affect, as well as measures assessing 
perceptions of the first task.   
Experiment 1 Method 
Power Analysis and Participants 
To estimate the required sample size, a power analysis was performed using G*Power 
(Faul, Erdfelder, Lang, & Buchner, 2007).  Previous work that has used the Remote Associates 
Test in conjunction with memory and positive psychological outcomes has reported medium 
effect sizes (e.g., Vess, Arndt, Routledge, Sedikides, & Wildschut, 2012).  A total sample size 
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required to detect effects in an ANCOVA was calculated with 4 groups and 2 covariates at an 
effect size of f = 0.25 and an observed power of 0.80.  Additionally, a mixed design analysis of 
variance (ANOVA) was calculated with 4 groups and 2 measurements at an effect size of f = 
0.25 and an observed power of 0.80.  Based on the results of these power analyses, 
recommended sample sizes ranged from 125 to 136 participants.  Experiment 1 recruited 150 
participants. 
 Participants included 150 undergraduate students from Iowa State University who 
received course credit for participation (MAge = 18.99; SD = .47).  To be eligible for this study, 
participants were required to be at least 18 years of age and not have participated in the pilot 
study for this project.  The sample consisted of 70 males and 80 females, with the majority 
(74.7%) identifying as Caucasian (8% Latino/Hispanic, 6% Asian/Pacific Islander, 2.7 % 
African American, 8.8% Other).  Of the sample, 89.3% of participants reported English as their 
first language and 92% reported that they spoke English at home.  
Design 
 In Experiment 1, a mixed design was conducted with participants randomly assigned to 
one of three conditions: 1) competence failure task (N = 50), 2) competence success task (N = 
49, and 3) neutral task (N = 51).  All participants completed measures of need satisfaction and 
affect before and after writing about a memory of competence success.  
Procedure 
 Participants came to the laboratory and completed the study consent and all other 
measures using Qualtrics software (Qualtrics, Provo, UT).  To manipulate competence need 
satisfaction, participants were randomly assigned to complete a difficult or easy version of the 
Remote Associates Test, or a separate, neutral dot counting task (see Appendix B).  After 
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completing their assigned task, participants completed measures of need satisfaction (see 
Appendix C) and affect (see Appendix D).  Following these questions, all participants then 
reported a memory of an event where they experienced personal success (see Appendix E).  
Participants again completed measures of need satisfaction and affect, and were also asked 
questions regarding their perceptions of the first task (see Appendix F).  Finally, at the end of the 
survey, participants completed demographic information (see Appendix G), were thanked for 






Figure 1. Flowchart of Experiment 1 procedures.  
Measures and Manipulations 
 Competence satisfaction manipulation.  To manipulate competence satisfaction, items 
from the Remote Associates Test (RAT, Mednick, 1962) and a dot counting task were 
administered to participants on the computer.  Consistent with previous research (McFarlin & 
Blascovich, 1984; Thompson, 1993), participants were randomly assigned to complete a difficult 
set of items from the RAT (failure feedback), an easy set of items from the RAT (success 
feedback), or a dot counting task (no feedback).  Participants assigned to the difficult and easy 
conditions of the RAT read a description that the test is a measure of general intelligence and 
that they would be presented with 10 sets of three words.  They were instructed that the objective 
is to type in one word that best links the three presented words together and that they would have 
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20 seconds to complete each set.  They were provided with an example (i.e., Head, Street, Dark) 
with the correct answer (i.e., Light), and an explanation of why the answer was correct (i.e., 
headlight, street light, the opposite of dark is light).  After completing the task, they received 
their total score of correct answers out of a possible 10, but were not told specifically which 
answers were correct or incorrect.  Based on McFarlin and Blascovich (1984), it was expected 
that participants assigned to difficult sets would receive low scores (failure feedback) and 
participants assigned to easy sets would receive high scores (success feedback).  Although the 
RAT does include a set of moderately difficult “control” items (McFarlin & Blascovich, 1984), 
there was concern that merely completing the task would influence participants’ perceptions of 
competence.  Thus, for the neutral condition, participants completed a dot counting task where 
they were instructed to count and enter the number of dots they saw on the computer screen 
(Speelman & Shadbolt, 2018).  They received 10 sets of randomly placed dots and were not 
given any information regarding their performance.  Similar to other counting tasks (e.g., Marsh, 
Bink, & Hicks, 1999; Swift & Peterson, 2018; Speelman & Shadbolt, 2018), this task was not 
intended to be particularly competence-frustrating or competence-satisfying.  All competence 
satisfaction manipulation tasks can be found in Appendix B.    
 Need satisfaction.  Based on the basic psychological need satisfaction and frustration 
scale (Chen et al., 2015), the present project assessed satisfaction and dissatisfaction with need 
for competence, relatedness, and autonomy with the stem, “Currently I feel,” on a 5-point scale, 
1 = completely disagree to 5 = completely agree.  The measure included a total of 24 items, with 
eight items averaged for each of the three subscales.  A reliability analysis indicated a 
Cronbach’s alpha of .90 (time 1) and .88 (time 2) for the competence subscale (e.g., “I feel 
confident I can do things well,” and “I feel capable at what I do”), .86 (time 1) and .88 (time 2) 
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for the relatedness subscale (e.g., “I feel that the people I care about also care about me,” and “I 
experience a warm feeling with the people I spend time with”), and .85 (time 1) and .88 (time 2) 
for the autonomy subscale (e.g., “I feel a sense of choice and freedom in the things I undertake,” 
and “I feel that my decisions reflect what I really want”).  The need satisfaction measure can be 
found in Appendix C. 
 Positive and negative affect.  All participants completed 20 items from the Positive and 
Negative Affective Schedule (PANAS), with 10 items assessing positive affect and 10 items 
assessing negative affect (Watson, Clark, & Tellegen, 1988).  Participants rated the extent to 
which they felt each emotion “right now” on a 5-point scale, 1 = very slightly or not at all to 5 = 
extremely.  Each subscale was averaged and a reliability analysis indicated a Cronbach’s alpha of 
.89 (time 1) and .93 (time 2) for positive affect (e.g., attentive, interested, and alert), and .88 
(time 1) and .90 (time 2) for negative affect (e.g., distressed, upset, and hostile). The PANAS can 
be found in Appendix D. 
 Memory recall.  Based on memory prompts used in previous research (Austin, 2016; 
Austin & Costabile, 2017; McAdams, 1985), all participants were asked to write about a positive 
memory that was focused on a time where they achieved personal success in something 
important to them.  Participants were asked to focus on one specific event and report why it 
remained important to them.  This memory prompt can be found in Appendix E. 
 Task reflection.  Participants across all conditions were asked to indicate the degree of 
difficulty of their first task (RAT or dot counting task) on a 7-point scale, 1 = extremely easy to 7 
= extremely difficult.  Additionally, participants who were assigned to the RAT were asked to 
indicate the degree to which their score was surprising on a 7-point scale, 1 = extremely easy to 7 
= extremely difficult.  Task reflection questions can be found in Appendix F. 
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 Demographics.  Basic demographic information was collected from each participant, 
such as age, gender, ethnicity, first language learned, and language spoken at home.  The 
Demographics Questionnaire can be found in Appendix G.  
Experiment 1 Results 
Analyses Overview 
 The first goal of the present experiment was to examine the success of the competence 
need satisfaction manipulation on competence need satisfaction, positive affect, and negative 
affect.  Although manipulation checks have known limitations (for discussions on the limitations 
of manipulation checks, see Hauser, Ellsworth, & Gonzalez, 2018; Sigall & Mills, 1998), the 
effects of task condition on task performance outcomes and perceptions, as well as on pre-
memory ratings of competence need satisfaction and affect are provided below. 
Importantly, to provide a transparent and thorough investigation into the effects of 
memory on need restoration and to account for the possibility of Lord’s paradox occurring (Lord, 
1967), a multiverse analysis was conducted for Experiment 1 (for a discussion on multiverse 
analysis, see Steegen, Tuerlinckx, Gelman, & Vanpaemel, 2016).  This involved testing 
Experiment 1 hypotheses using three primary analyses: Analysis of covariance (ANCOVA) 
controlling for pre-memory measures of need satisfaction and affect; mixed design ANOVA with 
time (pre- and post-memory measures) as a within-subjects factor and task condition (difficult 
RAT, easy RAT, dot counting task) as a between-subjects factor; and a univariate ANOVA with 
change scores (difference from pre- to post-memory) as the dependent variable.  Accordingly, in 
addition to descriptive data and manipulation checks, the following sections present the results of 
the multiverse analysis for need satisfaction and affect.   
Descriptive Data 
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 Descriptive statistics for all independent and dependent variables are provided in Table 1.  
Additionally, a correlational analysis was conducted to examine the relationships among 
independent and dependent variables and is provided in Table 2.   
Table 1 
Descriptives for Experiment 1 Predictor and Outcome Variables 
     Range 
Measure N M SD α Potential Actual 
Competence T1 150 3.73 0.75 .90 1-5 1.63-5.00 
Relatedness T1 150 4.09 0.64 .86 1-5 2.38-5.00 
Autonomy T1  150 3.49 0.70 .85 1-5 1.63-5.00 
Positive Affect T1 150 3.01 0.76 .89 1-5 1.00-5.00 
Negative Affect T1 150 1.84 0.71 .88 1-5 1.00-4.20 
Competence T2 150 4.16 0.62 .88 1-5 1.50-5.00 
Relatedness T2 150 4.33 0.61 .88 1-5 2.13-5.00 
Autonomy T2 150 3.85 0.73 .88 1-5 1.88-5.00 
Positive Affect T2 150 3.52 0.90 .93 1-5 1.00-5.00 
Negative Affect T2 150 1.53 0.63 .90 1-5 1.00-3.90 
Note. Competence, Relatedness, and Autonomy refer to Competence, Relatedness, and 
Autonomy need satisfaction, respectively; T1 and T2 refer to measure collection pre-
memory and post-memory, respectively. 
 
Competence Need Satisfaction Manipulation Outcomes 
 RAT outcomes and score surprise.  First, to examine performance outcomes and the 
degree to which scores were perceived as surprising on the Remote Associates Test (RAT), a 
series of independent samples t-tests were conducted for the difficult and easy RAT conditions.  
As expected, participants in the difficult RAT condition (M = .46, SD = .65) solved fewer 
problem sets than those in the easy RAT condition (M = 8.08, SD = 2.21), t(97) = 23.34, p < 
.001, d = 4.66, 95% CI [3.93, 5.46].  However, there were no differences in the amount of score 
surprise between the difficult condition (M = 2.56, SD = 2.09) and the easy condition (M = 3.00, 




Correlations among Experiment 1 Predictor and Outcome Variables   
Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 
1. Competence T1 - 
      
  
2. Relatedness T1 .45** -        
3. Autonomy T1  .47** .56** -       
4. Positive Affect T1 .35** .25** .39** -      
5. Negative Affect T1 -.47** -.35** -.42** .06 -     
6. Competence T2 .63** .47** .48** .28** -.45** -    
7. Relatedness T2 .41** .87** .53** .16 -.34** .53** -   
8. Autonomy T2 .39** .59** .82** .33** -.36** .61** .62** -  
9. Positive Affect T2 .29** .27** .33** .82** .02 .41** .27** .40** - 
10. Negative Affect T2 -.30** -.37** -.35** .17* .77** -.46** -.45** -.38** .05 
Note. Competence, Relatedness, and Autonomy refer to competence, relatedness, and autonomy need satisfaction, 







Task difficulty.  Next, to examine perceptions of task difficulty, a univariate ANOVA 
was conducted for all competence satisfaction manipulation conditions (difficult RAT, easy 
RAT, and dot counting task) on participant ratings of task difficulty.  The results indicated that 
there was a main effect of condition on perceptions of task difficulty F(2, 147) = 132.06, p < 
.001, ηp
2 = .64, 95% CI [.55, .70].  As expected, participants assigned to the difficult RAT 
condition (M = 5.58, SD = 1.73) rated the task as more difficult than participants assigned to the 
easy RAT condition (M = 1.96, SD = 1.15), p < .001, d = 2.44, 95% CI [1.93, 2.98] and the 
neutral dot counting task (M = 1.73, SD = 1.00), p < .001, d = 2.70, 95% CI [2.17, 3.27].  
However, there were no differences in participant perceptions of task difficulty between the easy 
RAT condition and the neutral dot counting task, p = .381, d = .21, 95% CI [-.18, .61].   
Pre-memory competence need satisfaction.  To examine the influence of the 
manipulation of competence need satisfaction, a univariate ANOVA was conducted for all 
competence satisfaction manipulation conditions (difficult RAT, easy RAT, and dot counting 
task) and pre-memory ratings of competence need satisfaction.  The results indicated that there 
was a main effect of condition on competence need satisfaction F(2, 147) = 23.04, p < .001, ηp
2 = 
.24, 95% CI [.12, .34].  As expected, participants assigned to the difficult RAT condition (M = 
3.23, SD = .74) reported lower competence need satisfaction than participants assigned to the 
easy RAT condition (M = 3.86, SD = .68), p < .001, d = .88, 95% CI [.47, 1.30] and the dot 
counting task (M = 4.10, SD = .56), p < .001, d = 1.32, 95% CI [.89, 1.76].  However, contrary to 
predictions, participants in the dot counting condition reported marginally greater competence 
need satisfaction than those assigned to the easy RAT condition, p = .07, d = .38, 95% CI [-.01, 
.78], which suggests that the dot counting task was not truly neutral.  However, it is also 
plausible that merely completing the need satisfaction measure following the task enhanced or 
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interacted in some way with the manipulation (for discussions on the limitations of manipulation 
checks, see Hauser, Ellsworth, & Gonzalez, 2018; Sigall & Mills, 1998).   
Pre-memory affect.  A series of univariate ANOVAs were conducted separately for all 
competence satisfaction manipulation conditions (difficult RAT, easy RAT, and dot counting 
task) on pre-memory ratings of positive affect and negative affect, respectively.  The results 
indicated that there was a main effect of condition on positive affect F(2, 147) = 3.05, p = .05, 
ηp
2 = .04, 95% CI [.12, .34].  As expected, participants assigned to the difficult RAT condition 
(M = 2.79, SD = .85) reported lower positive affect than participants assigned to the easy RAT 
condition (M = 3.09, SD = .69), p = .049, d = .38, 95% CI [-.01, .78] and the dot counting task 
(M = 3.13, SD = .70), p = .025, d = .43, 95% CI [.03, .83].  However, there were no differences 
in positive affect between the easy RAT condition and the dot counting task, p = .793, d = .06, 
95% CI [-.34, .45].   
For negative affect, there was a marginal main effect of condition, F(2, 147) = 2.82, p = 
.063, ηp
2 = .04, 95% CI [0, .10].  Participants assigned to the difficult RAT condition (M = 2.02, 
SD = .74) reported greater negative affect than participants assigned to the dot counting task (M 
= 1.69, SD = .63), p = .02, d = .48, 95% CI [.08, .88], but no differences in negative affect when 
compared to participants assigned to the easy RAT condition (M = 1.89, SD = .10), p = .16, d = 
.24, 95% CI [-.15, .64].  There were no differences in negative affect between participants 
assigned to the easy RAT condition and the dot counting task, p = .355, d = .44, 95% CI [.04, 
.84]. 
Memory word count.  A one-way ANOVA was performed to examine differences 
among conditions on memory essay word count.  The results indicated a significant effect of 
condition on word count, F(2, 147) = 3.06, p < .001, ηp
2 = .04, 95% CI [.00, .11].  Post hoc tests 
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indicated that participants in the difficult RAT condition (M = 77.7, SD = 44.80) wrote fewer 
words than participants in the dot counting task condition (M = 106.57, SD = 65.81), p =.044, d 
= .51, 95% CI [.11, .91], but no differences in word count when compared to participants in the 
easy RAT condition (M = 97.65, SD = 66.78), p = .226, d = .35, 95% CI [-.05, .75].  There were 
no differences in word count between the easy RAT condition and the dot counting condition, p 
= .738. 
ANCOVA Analysis: Need Satisfaction and Affect  
Post-memory need satisfaction.  A series of univariate ANCOVAs were conducted 
separately on post-memory measures of competence, relatedness and autonomy need 
satisfaction.  Task condition (difficult RAT vs. easy RAT vs. dot counting task) was entered as a 
between-subjects factor and pre-memory measures of competence, relatedness, and autonomy 
were entered as covariates, respectively.  Following recommendations of Johnson (2016), each 
model was first run with an interaction term (covariate × task condition) to test the assumption 
of homogeneity of regression slopes.  For each measure of need satisfaction, the assumption of 
homogeneity of regression slopes had not been violated.  Each model was then rerun without the 
interaction term present and results below are reported accordingly.   
 Competence.  A univariate ANCOVA was performed on post-memory ratings of 
competence need satisfaction, with pre-memory competence need satisfaction entered as a 
covariate.  The results indicated that the covariate, the first measure of competence need 
satisfaction, was a significant predictor of competence need satisfaction after reporting a 
memory, F(1, 146) = 69.90, p < .001, ηp
2 = .32, 95% CI [.20, .43].  However, there was no main 
effect of task condition after controlling for pre-memory scores of competence need satisfaction, 
F(2, 146) = .12, p = .883, ηp
2 = .002, 95% CI [0, .02], see Figure 2.  A comparison of the 
41 
 
estimated marginal means indicated that there were no differences in post-memory competence 
need satisfaction when controlling for the first measure of competence need satisfaction for 
participants assigned to the difficult RAT (M = 4.15, SE = .08) when compared to participants 
assigned to the easy RAT (M = 4.15, SE = .07), p = .987, and when compared to participants 
assigned to the dot counting task (M = 4.19, SE = .07), p = .693.  Additionally, there were no 
differences in post-memory competence need satisfaction between the easy RAT and dot 




Figure 2. Experiment 1: Effects of task condition on post-memory competence need satisfaction 
controlling for pre-memory competence need satisfaction. Error bars represent the standard error 
of the mean. 
 Relatedness.  A univariate ANCOVA was performed on post-memory ratings of 
relatedness need satisfaction, with pre-memory relatedness need satisfaction entered as a 



























satisfaction, was a significant predictor of relatedness need satisfaction after reporting a memory, 
F(1, 146) = 448.64, p < .001, ηp
2 = .75, 95% CI [.69, .80].  However, there was no main effect of 
task condition after controlling for pre-memory scores of relatedness need satisfaction, F(2, 146) 
= .48, p = .618, ηp
2 = .007, 95% CI [0, .04].  A comparison of the estimated marginal means 
indicated that there were no differences in post-memory relatedness need satisfaction when 
controlling for the first measure of relatedness need satisfaction for participants assigned to the 
difficult RAT (M = 4.35, SE = .04) when compared to participants assigned to the easy RAT (M 
= 4.30, SE = .04), p = .352, and when compared to participants assigned to the dot counting task 
(M = 4.34, SE = .04), p = .826.  Additionally, there were no differences in post-memory 
relatedness need satisfaction between the easy RAT and dot counting task conditions, p = .463.  
Autonomy.  A univariate ANCOVA was performed on post-memory autonomy need 
satisfaction, with pre-memory relatedness need satisfaction entered as a covariate.  The results 
indicated that the covariate, the first measure of autonomy need satisfaction, was a significant 
predictor of autonomy need satisfaction after reporting a memory, F(1, 146) = 285.96, p < .001, 
ηp
2 = .66, 95% CI [.57, .72].  However, there was no main effect of task condition when 
controlling for pre-memory scores of autonomy need satisfaction, F(2, 146) = .54, p = .584, ηp
2 = 
.007, 95% CI [0, .05].  A comparison of the estimated marginal means indicated that there were 
no differences in post-memory autonomy need satisfaction when controlling for the first measure 
of autonomy need satisfaction for participants assigned to the difficult RAT (M = 3.80, SE = .06) 
when compared to participants assigned to the easy RAT (M = 3.87, SE = .06), p = .382, and 
when compared to participants assigned to the dot counting task (M = 3.88, SE = .06), p = .355.  
Additionally, there were no differences in post-memory autonomy need satisfaction between the 
easy RAT and dot counting task conditions, p = .958. 
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The results of the ANCOVA analyses on post-memory measures of competence, 
relatedness, and autonomy need satisfaction indicated that when controlling for pre-memory 
need satisfaction, there were no mean differences in post-memory need satisfaction among the 
task conditions. 
 Post-memory affect.  A series of univariate ANCOVAs were conducted separately on 
post-memory measures of positive and negative affect.  Task condition (difficult RAT vs. easy 
RAT vs. dot counting task) was entered as a between-subjects factor and pre-memory measures 
of positive affect and negative affect were entered as covariates, respectively.  Per Johnson 
(2016), each model was first run with an interaction term (covariate × task condition) to test the 
assumption of homogeneity of regression slopes.  For each measure of affect, the assumption of 
homogeneity of regression slopes had not been violated.  Each model was then rerun without the 
interaction term present and results below are reported accordingly. 
 Positive affect.  A univariate ANCOVA was performed on post-memory positive affect, 
with pre-memory positive affect entered as a covariate.  The results indicated that the covariate, 
the first measure of positive affect, was a significant predictor of positive affect after reporting a 
memory, F(1, 146) = 279.56, p < .001, ηp
2 = .66, 95% CI [.57, .72].  However, there was no main 
effect of task condition when controlling for scores of the first measure of positive affect, F(2, 
146) = .10, p = .906, ηp
2 = .001, 95% CI [0, .02], see Figure 3.  A comparison of the estimated 
marginal means indicated that there were no differences in post-memory positive affect when 
controlling for the first measure of positive affect for participants assigned to the difficult RAT 
(M = 3.49, SE = .08) when compared to participants assigned to the easy RAT (M = 3.53, SE = 
.08), p = .756, and when compared to participants assigned to the dot counting task (M = 3.54, 
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SE = .07), p = .665.  Additionally, there were no differences in post-memory positive affect 
between the easy RAT and dot counting task conditions, p = .903.  
 
Figure 3. Experiment 1: Effects of task condition on post-memory positive affect controlling for 
pre-memory positive affect. Error bars represent the standard error of the mean. 
  
 Negative affect.  A univariate ANCOVA was performed on post-memory negative 
affect, with pre-memory negative affect entered as a covariate.  The results indicated that the 
covariate, the first measure of negative affect, was a significant predictor of negative affect after 
reporting a memory, F(1, 146) = 204.10, p < .001, ηp
2 = .58, 95% CI [.48, .66].  However, there 
was no main effect of task condition when controlling for scores of the first measure of negative 
affect, F(2, 146) = .48, p = .618, ηp
2 = .007, 95% CI [0, .04], see Figure 4.  A comparison of the 
estimated marginal means indicated that there were no differences in post-memory negative 
affect when controlling for the first measure of negative affect for participants assigned to the 
difficult RAT (M = 1.50, SE = .06) when compared to participants assigned to the easy RAT (M 




















(M = 1.58, SE = .06), p = .358.  Additionally, there were no differences in negative affect 
between the easy RAT and dot counting task conditions, p = .452. 
 
Figure 4. Experiment 1: Effects of task condition on post-memory negative affect controlling for 
pre-memory negative affect. Error bars represent the standard error of the mean. 
 The results of the ANCOVA analyses on post-memory measures of positive and negative 
affect indicated that when controlling for pre-memory affect, there were no mean differences in 
post-memory affect among the task conditions. 
Mixed Design ANOVA Analysis: Need Satisfaction and Affect  
 Need satisfaction.  A series of mixed design ANOVAs were conducted separately on 
measures of competence, relatedness and autonomy.  Time (pre- and post-memory need 
satisfaction) was entered as a within-subjects factor and task condition (difficult RAT, easy 
RAT, dot counting task) was entered as a between-subjects factor.   
 Competence.  A mixed design ANOVA on competence need satisfaction was 
performed and indicated main effects of time, F(1, 147) = 81.94, p < .001, ηp
2 = .36, 95% CI 
[.24, .46] and of task condition F(2, 147) = 19.66, p < .001, ηp























Table 3; however, these main effects were qualified by a significant Time × Task Condition 
interaction, F(2, 147) = 6.17, p = .003, ηp
2 = .08, 95% CI [.01, .16].  As predicted, competence 
need satisfaction increased significantly from pre-memory reflection (M = 3.23, SE = .09) to 
post-memory reflection (M = 3.90, SE = .08) for participants in the difficult RAT condition, F(1, 
147) = 64.70, p < .001, ηp
2 = .31, 95% CI [.19, .41].  Similarly, competence need satisfaction 
increased from pre-memory (M = 3.86, SE = .10) to post-memory reflection (M = 4.21, SE = .08) 
for participants in the easy RAT condition, F(1, 147) = 17.77, p < .001, ηp
2 = .11, 95% CI [.03, 
.21], and from pre-memory (M = 4.10, SE = .09) to post-memory reflection (M = 4.38, SE = .08) 
for participants in the dot counting task condition, F(1, 147) = 11.65, p = .001, ηp
2 = .07, 95% CI 
[.01, .16], see Figure 5.  There were also significant differences in competence need satisfaction 
among task conditions pre-memory, F(2, 147) = 23.04, p < .001, ηp
2 = .24, 95% CI [.12, .34] and 
post-memory, F(2, 147) = 8.73, p < .001, ηp
2 = .11, 95% CI [.03, .20].  Lower post-memory 
competence need satisfaction was reported for participants assigned to the difficult RAT 
condition (M = 3.90, SE = .08) than in the easy RAT condition (M = 4.21, SE = .08), p = .025, d 
= .49, 95% CI [.37, .62] and in the dot counting task condition (M = 4.38, SE = .08), p < .001, d = 
.91, 95% CI [.81, 1.01].  However, there were no differences in post-memory competence need 
satisfaction between the easy RAT condition and the dot counting task condition, p = .485, d = 
.29, 95% CI [.18, .41]. 
Relatedness.  A mixed design ANOVA on relatedness need satisfaction was performed 
(see Table 3) and indicated main effects of time, F(1, 147) = 83.72, p < .001, ηp
2 = .36, 95% CI 
[.24, .46] and of task condition F(2, 147) = 3.09, p = .048, ηp
2 = .04, 95% CI [.00, .11]; however, 
there was not a significant Time × Task Condition interaction, F(2, 147) = 1.58, p = .209, ηp2 = 




Descriptive Mean Ratings of Pre- and Post-Memory Need Satisfaction for Task Conditions in Experiment 1 
 Difficult RAT (N = 50) Dot Task (N = 51) Easy RAT (N = 49) 
Need Satisfaction Pre-Memory Post-Memory Pre-Memory Post-Memory Pre-Memory Post-Memory 
Competence 3.23 (.74) 3.90 (.58) 4.10 (.56) 4.38 (.48) 3.86 (.68) 4.21 (.69) 
Relatedness 3.89 (.63) 4.19 (.64) 4.15 (.63) 4.39 (.53) 4.23 (.64) 4.41 (.64) 
Autonomy 3.29 (.70) 3.63 (.72) 3.65 (.66) 4.01 (.66) 3.54 (.71) 3.91 (.78) 
Note. Standard deviations are provided in parentheses.  
 
 
Figure 5. Experiment 1: Effects of task condition on pre- and post-memory competence 





































Relatedness need satisfaction was greater for all participants post-memory reflection (M = 4.33, 
SE = .05) than pre-memory reflection (M = 4.09, SE = .05), p < .001, d = .39, 95% CI [.32, .46].  
Additionally, participants assigned to the difficult RAT (M = 4.04, SE = .09) reported 
significantly lower relatedness need satisfaction than participants assigned to the easy RAT (M = 
4.32, SE = .09), p = .022, d = .44, 95% CI [.32, .57], and marginally lower relatedness need 
satisfaction than participants assigned to the dot counting task (M = 4.27, SE = .08), p = .052, d = 
.40, 95% CI [.28, .51].  However, there were no differences between the easy RAT and the dot 
counting task conditions, p = .71.  Simple effects analyses indicated a pattern of relatedness need 
satisfaction increasing from pre-memory reflection (M = 3.89, SE = .09) to post-memory 
reflection (M = 4.19, SE = .09) for participants in the difficult RAT condition, F(1, 147) = 42.90, 
p < .001, ηp
2 = .23, 95% CI [.12, .33].  Similarly, relatedness need satisfaction increased from 
pre-memory (M = 4.23, SE = .09) to post-memory reflection (M = 4.41, SE = .09) for participants 
in the easy RAT condition, F(1, 147) = 15.85, p < .001, ηp
2 = .10, 95% CI [.03, .19], and from 
pre-memory (M = 4.15, SE = .09) to post-memory reflection (M = 4.39, SE = .09) in the dot 
counting task condition, F(1, 147) = 28.42, p = .001, ηp
2 = .16, 95% CI [.07, .26]. 
Autonomy.  A mixed design ANOVA on autonomy need satisfaction was performed 
(see Table 3) and indicated main effects of time, F(1, 147) = 101.48, p < .001, ηp
2 = .41, 95% CI 
[.29, .51] and of task condition F(2, 147) = 3.98, p = .021, ηp
2 = .05, 95% CI [.001, .13]; 
however, there was not a significant Time × Task Condition interaction, F(2, 147) = .10, p = .91, 
ηp
2 = .001, 95% CI [0, .02].  Autonomy need satisfaction was greater for all participants post-
memory reflection (M = 3.85, SE = .06) than pre-memory reflection (M = 3.49, SE = .06), p < 
.001, d = .51, 95% CI [.42, .59].  Additionally, participants assigned to the difficult RAT (M = 
3.46, SE = .10) reported marginally lower autonomy need satisfaction than participants assigned 
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to the easy RAT (M = 3.72, SE = .10), p = .053, d = .35, 95% CI [.20, .50], and significantly 
lower autonomy need satisfaction than participants assigned to the dot counting task (M = 3.83, 
SE = .09), p = .007, d = .54, 95% CI [.41, .68].  However, there were no differences between the 
easy RAT and the dot counting task conditions, p = .447.  Simple effects analyses indicated a 
pattern of autonomy need satisfaction increasing from pre-memory reflection (M = 3.29, SE = 
.10) to post-memory reflection (M = 3.63, SE = .10) for participants in the difficult RAT 
condition, F(1, 147) = 29.98, p < .001, ηp
2 = .17, 95% CI [.07, .28].  Similarly, autonomy need 
satisfaction increased from pre-memory (M = 3.54, SE = .10) to post-memory reflection (M = 
3.91, SE = .10) for participants in the easy RAT condition, F(1, 147) = 36.31, p < .001, ηp
2 = .20, 
95% CI [.09, .31], and from pre-memory (M = 3.65, SE = .10) to post-memory reflection (M = 
4.01, SE = .10) in the dot counting task condition, F(1, 147) = 35.37, p < .001, ηp
2 = .19, 95% CI 
[.09, .30]. 
The results of the mixed design ANOVA analyses on need satisfaction indicated that 
satisfaction with need for competence increased from pre-memory to post-memory reflection 
across all task conditions.  Additionally, there was a pattern of relatedness and autonomy need 
satisfaction increasing across all task conditions.  Although all needs were greater post-memory 
reflection, competence need satisfaction, relatedness need satisfaction, and autonomy need 
satisfaction was lower for participants assigned to the difficult RAT than for participants 
assigned to the easy RAT and dot counting task.   
 Affect.  A series of mixed design ANOVAs were conducted separately on measures of 
positive and negative affect.  Time (pre- and post-memory affect) was entered as a within-
subjects factor and task condition (difficult RAT, easy RAT, dot counting task) was entered as a 
between-subjects factor.   
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 Positive affect.  A mixed design ANOVA on positive affect was performed (see Table 
4) and indicated a main effect of time, F(1, 147) = 145.29, p < .001, ηp
2 = .50, 95% CI [.38, .58] 
and a main effect of task condition F(2, 147) = 3.07, p = .049, ηp
2 = .04, 95% CI [.00, .11]; 
however, there was not a significant Time × Task Condition interaction, F(2, 147) = .05, p = 
.953, ηp
2 = .001, 95% CI [0, .01], see Figure 6.  Positive affect was greater for all participants 
post-memory reflection (M = 3.52, SE = .07) than pre-memory reflection (M = 3.01, SE = .06), p 
< .001, d = .61, 95% CI [.52, .71].  Additionally, participants assigned to the difficult RAT (M = 
3.04, SE = .11) reported significantly lower positive affect than participants assigned to the easy 
RAT (M = 3.35, SE = .11), p = .050, d = .34, 95% CI [.16, .52], and participants assigned to the 
dot counting task (M = 3.40, SE = .11), p = .024, d = .40, 95% CI [.23, .58].  However, there 
were no differences between the easy RAT and the dot counting task conditions, p = .773.   
Simple effects analyses indicated a pattern of positive affect increasing from pre-memory 
reflection (M = 2.79, SE = .11) to post-memory reflection (M = 3.29, SE = .13) for participants in 
the difficult RAT condition, F(1, 147) = 45.18, p < .001, ηp
2 = .24, 95% CI [.12, .34].  Similarly, 
positive affect increased from pre-memory (M = 3.09, SE = .11) to post-memory reflection (M = 
3.61, SE = .13) for participants in the easy RAT condition, F(1, 147) = 48.07, p < .001, ηp
2 = .25, 
95% CI [.13, .35], and from pre-memory (M = 3.13, SE = .11) to post-memory reflection (M = 
3.66, SE = .12) for participants in the dot counting task condition, F(1, 147) = 52.21, p < .001, 
ηp
2 = .26, 95% CI [.15, .37].   
 Negative affect.  A mixed design ANOVA on negative affect was performed (see Table 
4) and indicated a main effect of time, F(1, 147) = 69.83, p < .001, ηp





Descriptive Mean Ratings of Pre- and Post-Memory Affect for Task Conditions 
 Difficult RAT (N = 50) Dot Task (N = 51) Easy RAT (N = 49) 
Affect Pre-Memory Post-Memory Pre-Memory Post-Memory Pre-Memory Post-Memory 
Positive 2.79 (.85) 3.29 (.98) 3.13 (.70) 3.66 (.83) 3.09 (.69) 3.61 (.85) 
Negative 2.02 (.74) 1.62 (.68) 1.69 (.63) 1.47 (.59) 1.82 (.73) 1.50 (.61) 
Note. Standard deviations are provided in parentheses.  
 
 
Figure 6. Experiment 1: Effects of task condition on pre- and post-memory positive 






























However, there was no main effect of task condition F(2, 147) = 1.92, p = .15, ηp
2 = .03, 95% CI 
[0, .09], nor was there a significant Time × Task Condition interaction, F(2, 147) = 1.93, p = 
.149, ηp
2 = .03, 95% CI [0, .09], see Figure 7.  Negative affect was lower for all participants post-
memory reflection (M = 1.53, SE = .05) than pre-memory reflection (M = 1.85, SE = .06), p < 
.001, d = .46, 95% CI [.39, .54].  Simple effects analyses indicated a pattern of negative affect 
decreasing from pre-memory reflection (M = 2.02, SE = .10) to post-memory reflection (M = 
1.62, SE = .09) for participants in the difficult RAT condition, F(1, 147) = 37.68, p < .001, ηp
2 = 
.20, 95% CI [.10, .31].  Similarly, negative affect decreased from pre-memory (M = 1.82, SE = 
.10) to post-memory reflection (M = 1.50, SE = .09) for participants in the easy RAT condition, 
F(1, 147) = 24.06, p < .001, ηp
2 = .14, 95% CI [.05, .24], and from pre-memory (M = 1.69, SE = 
.10) to post-memory reflection (M = 1.47, SE = .09) for participants in the dot counting task 
condition, F(1, 147) = 11.67, p = .001, ηp
2 = .07, 95% CI [.01, .16] 
 
Figure 7. Experiment 1: Effects of task condition on pre- and post-memory negative affect. Error 
bars represent the standard error of the mean. 
 
 The results of the mixed design ANOVA analyses on affect indicated that positive affect 

























reflection.  However, when comparing task conditions, positive affect was lower for those in the 
difficult RAT condition than for those in the easy RAT and dot counting task conditions.  There 
were no differences across conditions in negative affect.  Additionally, there was a pattern of 
positive affect increasing and negative affect decreasing across all task conditions. 
Change Score Analysis: Need Satisfaction and Affect  
 Need satisfaction change.  A series of univariate ANOVAs of task condition (difficult 
RAT, easy RAT, dot counting task) on need satisfaction change scores were performed 
separately for competence, relatedness and autonomy need satisfaction, respectively.  Change 
scores were calculated by subtracting the mean of pre-memory need satisfaction from the mean 
of post-memory need satisfaction.  
 Competence.  A univariate ANOVA on competence need satisfaction change scores 
(post-memory – pre-memory) was performed (see Table 5) and indicated significant differences 
among task conditions, F(2, 147) = 6.17, p = .003, ηp
2 = .08, 95% CI [.01, .16].   Comparisons of 
task conditions indicated that participants assigned to the difficult RAT condition (M = .67, SD = 
.72) showed a greater increase in competence need satisfaction than participants assigned to the 
easy RAT condition (M = .35, SD = .62), p = .001, d = .47, 95% CI [.08, .87] and the dot 
counting task condition (M = .28, SD = .36), p = .001, d = .68, 95% CI [.28, 1.09], see Figure 8.  
However, there were no significant differences in competence need satisfaction change between 
the easy RAT condition and the dot counting task condition, p = .536, d = .14, 95% CI [-.25, .53].  
 To examine whether these results were indicative of a ceiling effect, participants who 
endorsed a score of 5 for post-memory competence need satisfaction in the easy RAT condition 
and the dot counting task condition were excluded and the data were re-analyzed.  The amount of 
participants remaining in the easy RAT condition was N = 43, and the amount of participants 
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remaining in the dot counting task condition was N = 41.  A univariate ANOVA on competence 
need satisfaction change scores was performed and indicated significant differences among task 
conditions, F(2, 133) = 4.86, p = .009, ηp
2 = .07, 95% CI [.01, .16].  Comparisons of task 
conditions indicated that participants assigned to the difficult RAT condition (M = .67, SD = .72) 
showed a greater increase in competence need satisfaction than participants assigned to the easy 
RAT condition (M = .37, SD = .67), p = .025, d = .43, 95% CI [.01, .85] and the dot counting task 
condition (M = .29, SD = .38), p = .004, d = .64, 95% CI [.23, 1.06].  There were no differences 
in competence need satisfaction change between the easy RAT and dot counting task conditions, 
p = .545. 
Table 5 
Contrast of Task Conditions for Mean Need Satisfaction Change Scores  
 Difficult RAT (N = 50) Dot Task (N = 51) Easy RAT (N = 49)  
Need Satisfaction M (SD) M (SD) M (SD) ηp
2 
Competence  .67 (.72) .28 (.36) .35 (.62) .08* 
Relatedness  .30 (.37) .24 (.32) .18 (.25) .02 
Autonomy  .34 (.47) .36 (.39) .37 (.44) .00 
Note. *p < .01.   
 
Relatedness.  A univariate ANOVA on relatedness need satisfaction change scores 
(post-memory – pre-memory) was performed (see Table 5) and indicated no significant 
differences among task conditions, F(2, 147) = 1.58, p = .209, ηp
2 = .02, 95% CI [0, .08].    
Autonomy.  A univariate ANOVA on autonomy need satisfaction change scores (post-
memory – pre-memory) was performed (see Table 5) and indicated no significant differences 
among task conditions, F(2, 147) = .10, p = .908, ηp




Figure 8. Experiment 1: Effects of task condition on competence need satisfaction change from 
pre- to post-memory. Error bars represent the standard error of the mean. 
 
The results of the need satisfaction change score analyses indicated that competence need 
satisfaction change from pre- to post-memory reflection was greater for participants assigned to 
the difficult RAT condition than for participants assigned to the easy RAT and dot counting task 
conditions.  However, there were no differences across conditions in the amount of change in 
relatedness need satisfaction and autonomy need satisfaction from pre-to post-memory 
reflection. 
 Affect change.  A series of univariate ANOVAs of task condition (difficult RAT, easy 
RAT, dot counting task) on affect change scores were performed separately for positive affect 
and negative affect, respectively.  Change scores were calculated by subtracting the mean of pre-
memory affect from the mean of post-memory affect. 
 Positive affect.  A univariate ANOVA on positive affect change scores (post-memory – 
pre-memory) was performed (see Table 6) and indicated no significant differences among task 
conditions, F(2, 147) = .05, p = .953, ηp




























Contrast of Task Conditions for Mean Affect Change Scores  
 Difficult RAT (N = 50) Dot Task (N = 51) Easy RAT (N = 49)  
Affect M (SD) M (SD) M (SD) ηp
2 
Positive .50 (.60) .53 (.45) .52 (.51) .00 
Negative  -.40 (.53) -.22 (.37) -.32 (.48) .03 




Figure 9. Experiment 1: Effects of task condition on positive affect change from pre- to post-
memory. Error bars represent the standard error of the mean. 
Negative affect.  A univariate ANOVA on negative affect change scores (post-memory 
– pre-memory) was performed (see Table 6) and indicated no significant differences among task 
conditions, F(2, 147) = 1.93, p = .149, ηp
2 = .03, 95% CI [0, .09], see Figure 10. 
The results of the affect change score analyses indicated that there were no differences 
across task conditions in the amount of change in positive affect and in negative affect from pre- 






















Figure 10. Experiment 1: Effects of task condition on negative affect change from pre- to post-
memory. Error bars represent the standard error of the mean. 
Experiment 1 Discussion 
A primary goal of Experiment 1 was to examine the impact of memory on competence 
need satisfaction.  It was hypothesized that individuals who were assigned to a difficult task 
meant to reduce competence need satisfaction would report increases in competence need 
satisfaction after reflecting on a time of competence success.  The results of the multiverse 
analysis supported this hypothesis and revealed that participant competence need satisfaction 
increased significantly after reporting a memory for those who received failure feedback in the 
difficult RAT condition.  Additionally, competence need satisfaction increased significantly for 
participants assigned to the need-satisfying task (easy RAT) and the neutral task (dot counting 
task).  Indeed, it appears that merely reflecting on a time of competence success was sufficient to 
increase competence need satisfaction, even for those who did not experience a threat to 
competence.  ANCOVA analyses controlling for pre-memory competence need satisfaction 























conditions after reflecting on a competence success memory; however, the mixed design 
ANOVA indicated slight differences across conditions, with lower competence need satisfaction 
scores for participants whose competence need satisfaction was reduced than for those whose 
competence need satisfaction was not threatened.  This suggests that although competence need 
satisfaction increased for individuals who had it reduced, reflecting on a memory of competence 
success did not boost their post-memory competence need satisfaction to the levels of those who 
started with their need for competence relatively satisfied.  However, results of the change score 
analysis suggest that the increase in competence need satisfaction was significantly greater for 
those who had their competence need satisfaction reduced than for those who did not experience 
a threat to competence.  It was suspected that this could merely be the result of a ceiling effect; 
however, further analysis of the data suggested it was not.  Overall, results converge to provide 
support for the prediction that reflecting on a competence-satisfying memory has competence 
satisfaction-improving capabilities.    
Further analyses of the other needs of relatedness and autonomy yielded slightly different 
results.  Overall, relatedness and autonomy need satisfaction was greater after reflecting on a 
competence success memory.  Although satisfaction with all of the needs (i.e., competence, 
relatedness, and autonomy) appeared to increase from pre- to post-memory reflection, the 
amount of increase was only significant for competence, which suggests that the needs are both 
interconnected and distinct, and that it may not be only affect driving this effect.  The results also 
suggest that reflecting on a memory of competence success is not only beneficial for competence 
need satisfaction, but for relatedness and autonomy need satisfaction as well.  This is consistent 
with previous work demonstrating that reflecting on memories with intrinsic concerns (i.e., self-
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development, growth, and close relationships) positively impacted all three psychological needs, 
which in turn was predictive of well-being (Lekes et al., 2014).   
The present experiment also predicted that positive affect would increase, and negative 
affect would decrease, after reporting a memory of competence success for those who had their 
competence need satisfaction reduced.  Overall, positive affect increased and negative affect 
decreased from pre- to post-memory reflection across task conditions.  Positive affect was 
greater and negative affect was lower after reflecting on a competence success memory; 
however, positive affect was slightly lower for participants who had their competence need 
satisfaction reduced than for those who experienced no threat to competence.  There were no 
differences across the task conditions in the amount of positive and negative affect change 
between pre- and post-memory reflection. 
Although reflecting on a competence success memory appeared to increase competence 
need satisfaction for those who had it reduced, Experiment 1 was limited in that it did not include 
a memory control condition.  Thus, it could be that merely time or distraction improved 
competence need satisfaction for participants.  However, the fact that the other needs were not 
impacted to the same degree as competence suggests that the competence-satisfying memory had 
some influence on this effect.  To investigate if this effect was unique to need-relevant memories 
(i.e., a time where one demonstrated competence), Experiment 2 examined whether increases in 
competence need satisfaction would be greater for competence success memories than 
relationship success or neutral memories.  
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CHAPTER 5.    EXPERIMENT 2 
Overview 
 In Experiment 2, all participants were assigned to complete the difficult version of the 
Remote Associates Test (RAT) in order to threaten their competence need satisfaction.  After 
completing the RAT task and measures of need satisfaction and affect, participants were 
randomized to one of three memory conditions (competence success, relationship success, or 
neutral).  It was hypothesized that participants assigned to reflect on a memory of competence 
success would report increased competence need satisfaction and positive affect, and decreased 
negative affect from pre- to post-memory reflection.  It was also expected that this increase 
would be greater for participants assigned to the competence success memory condition than for 
participants assigned to reflect on a memory of relationship success or a neutral event.  
Additionally, mediation analyses were performed to test the prediction that competence success 
memories would predict competence need satisfaction and in turn, well-being (positive affect, 
self-esteem, and optimism).   
Experiment 2 Method 
Power Analysis and Participants 
 To estimate the required sample size, a power analysis was performed using G*Power 
(Faul, Erdfelder, Lang, & Buchner, 2007).  Previous work that has used the Remote Associates 
Test in conjunction with memory and positive psychological outcomes has reported moderate 
effect sizes (e.g., Vess et al., 2012).  A total sample size required to detect effects in an 
ANCOVA was calculated with 4 groups and 2 covariates at an effect size of f = 0.25 and an 
observed power of 0.80.  Additionally, a mixed design analysis of variance (ANOVA) was 
calculated with 4 groups and 2 measurements at an effect size of f = 0.25 and an observed power 
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of 0.80.  Based on the results of these power analyses, recommended sample sizes ranged from 
125 to 136 participants.  Experiment 2 recruited 155 participants. 
 Participants included 155 undergraduate students from Iowa State University who 
received course credit for participation (MAge = 19.47; SD = 2.40).  To be eligible for this study, 
participants were required to be at least 18 years of age and not have participated in any other 
studies for this project.  The sample consisted of 56 males and 99 females, with the majority 
(76.1%) identifying as Caucasian (6.5% Asian/Pacific Islander, 5.8% Latino/Hispanic, 3.9 % 
African American, 7.7% Other).  Of the sample, 91.6% of participants reported English as their 
first language and 92.9% reported that they spoke English at home. 
Design 
 Experiment 2 was conducted as a mixed design.  All participants were first assigned to 
complete the difficult RAT and completed follow-up measures assessing need satisfaction and 
affect.  Next, participants were randomly assigned to one of three memory conditions: 
competence success (N = 54), relationship success (N = 51), or neutral (N = 50).  All participants 
then completed measures of self-esteem, optimism, and RAT task reflection in addition to the 
same measures completed after the difficult RAT condition. 
Procedure 
 Participants came to the laboratory and completed measures using Qualtrics software 
(Qualtrics, Provo, UT).  After completing an informed consent document, all participants 
completed a difficult version of the RAT (see Appendix B).  After completing this task, 
participants completed in order measures of need satisfaction (see Appendix C) and affect 
(Appendix D).  Following these questions, participants were randomly assigned to write about a 
memory that was focused on either a) competence success, b) relationship success, or c) a neutral 
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event (see Appendix E).  Participants were then asked the same follow-up questions that were 
completed after the RAT task, however, they also completed additional measures of self-esteem 
(see Appendix H), and optimism (see Appendix I), followed by questions regarding their 
perceptions of the first task (see Appendix F).  Finally, at the end of the survey, participants were 
asked to provide demographic information (see Appendix G).  After all measures were 
completed, participants were thanked for their participation and debriefed.  See Figure 11 below 





Figure 11. Flowchart of Experiment 2 procedures. 
Measures and Manipulations 
 Competence satisfaction manipulation.  Similar to Experiment 1, competence 
satisfaction was manipulated by having all participants complete the difficult version of the 
Remote Associates Test (RAT, Mednick, 1962).  This task can be found in Appendix B. 
Need satisfaction.  Identical to Experiment 1, all participants completed 24 items assessing 
need satisfaction with the stem, “Currently I feel” on a 5-point scale, 1 = completely disagree to 5 
= completely agree (Chen et al., 2015).  A reliability analysis indicated a Cronbach’s alpha of .88 
(time 1) and .88 (time 2) for the competence subscale, .86 (time 1) and .88 (time 2) for the 
relatedness subscale, and .87 (time 1) and .90 (time 2) for the autonomy subscale.  The need 
satisfaction measure can be found in Appendix C. 
Competence 
Failure Task 
Need Satisfaction & 
Affect 
Competence Success Memory 








Positive and negative affect.  Identical to Experiment 1, all participants completed 20 
items from the Positive and Negative Affective Schedule (PANAS) indicating the extent to which 
they felt each emotion “right now” on a 5-point scale, 1 = very slightly or not at all to 5 = extremely 
(Watson, Clark, & Tellegen, 1988).  A reliability analysis indicated a Cronbach’s alpha of .91 
(time 1) and .94 (time 2) for positive affect, and .87 (time 1) and .86 (time 2) for negative affect.  
The PANAS can be found in Appendix D. 
 Memory recall.  Based on memory prompts used in previous research (Austin, 2016; 
Austin & Costabile, 2017; McAdams, 1985), participants were randomly assigned to write about 
a positive memory focused on a past competence success, a positive memory focused on a past 
relationship success, or a neutral memory.  The competence success memory prompt instructed 
participants to describe a past positive event in their lives where they were successful in doing 
something important to them.  The relationship success memory prompt instructed participants to 
describe a past positive event in their lives where they felt included and connected to people who 
were important to them.  In both conditions, participants were asked to focus on one specific 
event and indicate why it remained important to them.  The neutral memory prompt instructed 
participants to write about a memory of an event where they felt no particular emotions.  These 
memory prompts can be found in Appendix E. 
Self-esteem.  Similar to Cheung et al. (2013), a measure of state self-esteem was used to 
examine self-esteem after reflecting on a memory on a 5-point scale, 1 = strongly disagree to 5 = 
strongly agree.  The measure included 5 items (i.e., “I feel good about myself,” “I like myself 
better,” “I like myself more,” “I have many positive qualities,” and “I feel worse about myself,”) 
and all items were averaged.  A reliability analysis indicated a Cronbach’s alpha of 0.86.  The 
self-esteem questions can be found in Appendix H.  
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 Optimism.  Based on the measure from Cheung et al. (2013), all participants were asked 
to indicate their level of optimism after reflecting on a memory on a 6-point scale, 1 = strongly 
disagree to 6 = strongly agree.  The measure consists of five items total (e.g., “I feel ready to take 
on new challenges,” and “I feel optimistic about my future) and all items were averaged.  A 
reliability analysis indicated a Cronbach’s alpha of .89.  The optimism questions can be found in 
Appendix I. 
 Task reflection.  Identical to Experiment 1, participants were asked to indicate the degree 
of difficulty of their first task (RAT or dot counting task) on a 7-point scale, 1 = extremely easy to 
7 = extremely difficult, to indicate the degree to which their score was surprising on a 7-point scale, 
1 = extremely easy to 7 = extremely difficult.  Task reflection questions can be found in Appendix 
F. 
 Demographics.  Identical to Experiment 1, basic demographic information was collected 
from each participant.  The demographics questionnaire can be found in Appendix G. 
Experiment 2 Results 
Analyses Overview 
 The goal of Experiment 2 was to examine whether participants who had their competence 
need satisfaction reduced would report greater increases in competence need satisfaction and 
positive affect, and greater decreases in negative affect, after reflecting on a competence success 
memory than those assigned to reflect on a relationship success memory or neutral memory.  
Therefore, identical to Experiment 1, a multiverse analysis consisting of the following analyses 
was conducted: ANCOVA controlling for pre-memory measures of need satisfaction and affect; 
a mixed design ANOVA with time (pre- and post-memory measures) as a within-subjects factor 
and task condition (difficult RAT, easy RAT, dot counting task) as a between-subjects factor; 
and a univariate ANOVA with change scores (difference from pre- to post-memory) as the 
65 
 
dependent variable.  Additionally, a series of mediation analyses were conducted to examine 
whether autobiographical memory would predict competence need satisfaction and in turn, well-
being measures of affect, self-esteem and optimism.  Accordingly, in addition to descriptive data 
and manipulation outcomes, the following sections present the results of the multiverse analysis 
for need satisfaction and affect, as well as the mediation analyses.  
Descriptive Data 
 Descriptive statistics for all independent and dependent variables are provided in Table 7.  
Additionally, a correlational analysis was conducted to examine the relationships among 
independent and dependent variables and is provided in Table 8. 
Table 7       
Descriptives for Experiment 2 Predictor and Outcome Variables 
     Range 
Measure N M SD α Potential Actual 
Competence T1 155 3.34 0.73 .88 1-5 1.38-5.00 
Relatedness T1 155 4.09 0.68 .86 1-5 1.75-5.00 
Autonomy T1  155 3.48 0.74 .87 1-5 1.38-5.00 
Positive Affect T1 155 2.83 0.79 .91 1-5 1.10-4.90 
Negative Affect T1 155 1.96 0.70 .87 1-5 1.00-4.60 
Competence T2 155 4.03 0.64 .88 1-5 2.50-5.00 
Relatedness T2 155 4.32 0.64 .88 1-5 2.00-5.00 
Autonomy T2 155 3.71 0.79 .90 1-5 1.25-5.00 
Positive Affect T2 155 3.14 0.94 .94 1-5 1.00-5.00 
Negative Affect T2 155 1.57 0.57 .86 1-5 1.00-3.80 
Self-Esteem 155 3.98 0.66 .86 1-5 2.00-5.00 
Optimism 155 4.66 0.93 .89 1-6 2.00-6.00 
Note. Competence, Relatedness, and Autonomy refer to Competence, Relatedness, and 
Autonomy need satisfaction, respectively; T1 and T2 refer to measure collection pre-




Table 8            
Correlations among Experiment 2 Predictor and Outcome Variables   
  
Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 
1. Competence T1 - 
          
2. Relatedness T1 .51** - 
         
3. Autonomy T1  .54** .67** - 
        
4. Pos Affect T1 .49** .34** .41** - 
       
5. Neg Affect T1 -.45** -.40** -.49** -.04 - 
      
6. Competence T2 .56** .44** .50** .41** -.44** - 
     
7. Relatedness T2 .39** .71** .45** .35** -.31** .60** - 
    
8. Autonomy T2 .40** .44** .72** .38** -.34** .65** .57** - 
   
9. Pos Affect T2 .28** .15** .24** .73** .02 .52** .43** .49** -   
10. Neg Affect T2 -.24** -.25** -.33** .05 .71** -.53** -.36** -.39** -.03 -  
11. Self-Esteem .29** .24** .23** .40** -.15 .69** .47** .52** .65** -.38** - 
12. Optimism .33** .38** .34** .44** -.15 .67** .59** .52** .61** -.30** .67** 
Note. Competence, Relatedness, and Autonomy refer to competence, relatedness, and autonomy need satisfaction, 
respectively; Pos Affect and Neg Affect refer to positive affect and negative affect, respectively; T1 and T2 refer to first 








Competence Need Satisfaction Manipulation  
 Difficult RAT outcomes and task reflection.  A descriptive analysis was performed on 
difficult RAT scores, perceptions of score surprise, and perceptions of task difficulty, and is 
provided in Table 9.  
Table 9 
Descriptives for Experiment 2 Difficult RAT Scores and Task Perceptions 
    Range 
Measure N M SD Potential Actual 
Difficult RAT Score 155 0.52 0.72 0-10 0-3 
RAT Surprise 155 2.89 2.10 1-7 1-7 
RAT Difficulty  155 5.79 1.72 1-7 1-7 
Note. RAT refers to Remote Associates Test; RAT Surprise and RAT Difficulty 
refer to the degree to which participants found their scores surprising and the 
degree to which participants found the task difficult, respectively. 
 
Memory Recall 
 Word count.  A one-way ANOVA was performed to examine differences among 
memory conditions on memory essay word count.  The results indicated a significant effect of 
memory condition on word count, F(2, 152) = 6.80, p = .001, ηp
2 = .08, 95% CI [.01, .17].  Post 
hoc tests indicated that participants in the competence success memory condition (M = 83.50, SD 
= 61.16) wrote more words than participants in the neutral memory condition (M = 58.27, SD = 
31.40), p =.032, d = .51, 95% CI [.12, .90], but no differences in word count when compared to 
participants in the relationship success condition (M = 94.52, SD = 54.27), p = .512, d = .19, 95% 
CI [-.20, .58].  Additionally, participants in the relationship success memory condition wrote 
significantly more words than participants in the neutral memory condition, p =.032, d = .81, 
95% CI [.41, 1.22].   
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Importantly, Experiment 2 data was collected across two semesters (101 participants at 
the end of a semester, 54 participants at the beginning of the following semester).  A one-way 
ANOVA was performed to examine differences in word count between the two groups.  The 
results indicated a significant effect of data collection timeframe on word count, with those who 
participated at the end of one semester writing fewer words (M = 69.42, SD = 39.55) than those 
who participated at the beginning of the following semester (M = 94.93, SD = 68.27) F(1, 153) = 
8.68, p = .004, ηp
2 = .05, 95% CI [.01, .14].  
 LIWC achievement and affiliation memory content.  To examine memory content 
across conditions, essays were analyzed using the achievement and affiliation drive categories of 
the Linguistic Inquiry and Word Count program (LIWC; Pennebaker, Boyd, Jordan, & 
Blackburn, 2015).  The LIWC program analyzes words in a given text by matching them with 
groups of dictionaries that tap a specific domain (e.g., achievement and affiliation drives).  The 
output of each LIWC variable is presented as a percentage of total words used in the analyzed 
text that correspond to a particular category.  Examples of “achievement” words counted in 
LIWC include win, success, and better; examples of “affiliation” words include ally, friend, and 
social (Pennebaker, Boyd, Jordan, & Blackburn, 2015).   
A one-way ANOVA of memory condition on LIWC achievement memory content was 
performed and indicated significant differences among memory conditions, F(2, 152) = 26.78, p 
< .001, ηp
2 = .26, 95% CI [.14, .36].  As expected, planned comparisons revealed that 
competence success memories (M = 5.78, SD = 5.33) contained greater achievement content than 
relationship success memories (M = 2.11, SD = 2.55), p < .001, d = .86, 95% CI [.46, 1.27] and 
neutral memories (M = .85, SD = 1.71), p < .001, d = 1.22, 95% CI [.81, 1.65].  There were no 
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differences in achievement content between relationship success memories and neutral 
memories, p = .186.   
A one-way ANOVA of memory condition on LIWC affiliation memory content was 
performed and indicated significant differences among memory conditions, F(2, 152) = 49.22, p 
< .001, ηp
2 = .39, 95% CI [.27, .49].  As expected, planned comparisons revealed that relationship 
success memories (M = 7.53, SD = 4.37) contained greater affiliation content than competence 
success memories (M = 1.55, SD = 2.10), p < .001, d = 1.75, 95% CI [1.31, 2.22] and neutral 
memories (M = 2.14, SD = 3.30), p < .001, d = 1.38, 95% CI [.96, 1.83].  There were no 
differences in affiliation content between competence success memories and neutral memories, p 
= .640. 
ANCOVA Analysis: Need Satisfaction and Affect  
Post-memory need satisfaction.  A series of univariate ANCOVAs were conducted 
separately on post-memory measures of competence, relatedness and autonomy need 
satisfaction.  Memory condition (competence success vs. relationship success vs. neutral) was 
entered as a between-subjects factor and pre-memory measures of competence, relatedness, and 
autonomy were entered as covariates, respectively.  Following recommendations of Johnson 
(2016), each model was first run with an interaction term (covariate × task condition) to test the 
assumption of homogeneity of regression slopes.  For each measure of need satisfaction, the 
assumption of homogeneity of regression slopes had not been violated.  Each model was then 
rerun without the interaction term present and results below are reported accordingly.   
 Competence.  A univariate ANCOVA was performed on post-memory ratings of 
competence need satisfaction, with pre-memory competence need satisfaction entered as a 
covariate.  The results indicated that the covariate, the first measure of competence need 
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satisfaction, was a significant predictor of competence need satisfaction after reporting a 
memory, F(1, 151) = 66.70, p < .001, ηp
2 = .31, 95% CI [.19, .41].  However, there was no main 
effect of memory condition after controlling for pre-memory scores of competence need 
satisfaction, F(2, 151) = 1.36, p = .260, ηp
2 = .02, 95% CI [0, .01], see Figure 12.  A comparison 
of the estimated marginal means indicated that there were no differences in post-memory 
competence need satisfaction when controlling for the first measure of competence need 
satisfaction for participants assigned to the competence success memory condition (M = 4.10, SE 
= .07) when compared to participants assigned to the relationship success condition (M = 4.07, 
SE = .08), p = .780, and when compared to participants assigned to the neutral memory condition 
(M = 3.93, SE = .07), p = .121.  Additionally, there were no differences in post-memory 
competence need satisfaction between the relationship success and neutral memory conditions, p 
= .214.  
 
Figure 12. Experiment 2: Effects of memory condition on post-memory competence need 
satisfaction controlling for pre-memory competence need satisfaction. Error bars represent the 




























 Relatedness.  A univariate ANCOVA was performed on post-memory ratings of 
relatedness need satisfaction, with pre-memory relatedness need satisfaction entered as a 
covariate.  The results indicated that the covariate, the first measure of relatedness need 
satisfaction, was a significant predictor of relatedness need satisfaction after reporting a memory, 
F(1, 151) = 162.97, p < .001, ηp
2 = .52, 95% CI [.41, .60].  Additionally, there was a main effect 
of memory condition after controlling for pre-memory scores of relatedness need satisfaction, 
F(2, 151) = 4.76, p = .01, ηp
2 = .06, 95% CI [.004, .14].  A comparison of the estimated marginal 
means indicated that participants assigned to the competence success memory condition (M = 
4.35, SE = .06) reported greater relatedness need satisfaction than participants assigned to the 
neutral memory condition (M = 4.17, SE = .06), p = .034, d = .26, 95% CI [.13, .39], but no 
significant differences in relatedness need satisfaction when compared to participants assigned to 
the relationship success memory condition (M = 4.43, SE = .06), p = .364, d = .14, 95% CI [.03, 
.25].  Additionally, participants assigned to the relationship memory condition reported greater 
relatedness need satisfaction than participants assigned to the neutral memory condition, p = 
.003, d = .42, 95% CI [.30, .54]. 
Autonomy.  A univariate ANCOVA was performed on post-memory autonomy need 
satisfaction.  The results indicated that the covariate, the first measure of autonomy need 
satisfaction, was a significant predictor of autonomy need satisfaction after reporting a memory, 
F(1, 151) = 174.41, p < .001, ηp
2 = .54, 95% CI [.43, .62].  Additionally, there was a main effect 
of memory condition when controlling for pre-memory scores of autonomy need satisfaction, 
F(2, 151) = 5.13, p = .007, ηp
2 = .06, 95% CI [.01, .14].  A comparison of the estimated marginal 
means indicated that participants assigned to the competence success memory condition (M = 
3.81, SE = .07) reported greater autonomy need satisfaction than participants assigned to the 
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neutral memory condition (M = 3.51, SE = .08), p = .005, d = .39, 95% CI [.24, .54], but no 
differences in autonomy need satisfaction when compared to participants assigned to the 
relationship success memory condition (M = 3.80, SE = .08), p = .950, d = .01, 95% CI [-.13, 
.16].  Additionally, participants assigned to the relationship memory condition reported greater 
autonomy need satisfaction than participants assigned to the neutral memory condition, p = .007, 
d = .39, 95% CI [.24, .53]. 
The results of the ANCOVA analyses on post-memory competence need satisfaction 
indicated no differences among memory conditions when controlling for pre-memory 
competence need satisfaction.  However, post-memory relatedness and autonomy need 
satisfaction was greater for those who reported memories of competence success and relationship 
success than those who reported neutral memories.  There were no differences in relatedness and 
autonomy need satisfaction between the competence success and relationship success memory 
conditions when controlling for pre-memory need satisfaction.  
 Post-memory affect.  A series of univariate ANCOVAs were conducted separately on 
post-memory measures of positive and negative affect.  Memory condition (competence success 
vs. relationship success vs. neutral) was entered as a between-subjects factor and pre-memory 
measures of positive affect and negative affect were entered as covariates, respectively.  Per 
Johnson (2016), each model was first run with an interaction term (covariate × task condition) to 
test the assumption of homogeneity of regression slopes.  For each measure of affect, the 
assumption of homogeneity of regression slopes had not been violated.  Each model was then 
rerun without the interaction term present and results below are reported accordingly. 
 Positive affect. A univariate ANCOVA was performed on post-memory positive affect, 
with pre-memory positive affect entered as a covariate.  The results indicated that the covariate, 
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the first measure of positive affect, was a significant predictor of positive affect after reporting a 
memory, F(1, 151) = 197.31, p < .001, ηp
2 = .57, 95% CI [.46, .64].  Additionally, there was a 
main effect of memory condition when controlling for scores of the first measure of positive 
affect, F(2, 151) = 16.74, p < .001, ηp
2 = .18, 95% CI [.08, .28], see Figure 13.  A comparison of 
the estimated marginal means indicated that participants assigned to the competence success 
memory condition (M = 3.32, SE = .08) reported greater positive affect than participants assigned 
to the neutral memory condition (M = 2.75, SE = .08), p < .001, d = .61, 95% CI [.43, .79], but no 
differences in positive affect when compared to participants assigned to the relationship success 
memory condition (M = 3.36, SE = .08), p = .001, d = .05, 95% CI [-.12, .21].  Additionally, 
participants assigned to the relationship memory condition reported greater positive affect than 
participants assigned to the neutral memory condition, p < .001, d = .71, 95% CI [.54, .87].  
 
Figure 13. Experiment 2: Effects of memory condition on post-memory positive affect 
controlling for pre-memory positive affect. Error bars represent the standard error of the mean. 
 Negative affect.  A univariate ANCOVA was performed on post-memory negative 




















covariate, the first measure of negative affect, was a significant predictor of negative affect after 
reporting a memory, F(1, 151) = 155.19, p < .001, ηp
2 = .51, 95% CI [.40, .59].  However, there 
was no main effect of memory condition when controlling for scores of the first measure of 
negative affect, F(2, 151) = .01, p = .991, ηp
2 = .00, 95% CI [0, 0], see Figure 14.  A comparison 
of the estimated marginal means indicated that there were no differences in post-memory 
negative affect controlling for pre-memory negative affect for participants assigned to the 
competence success memory condition (M = 1.56, SE = .06) when compared to participants 
assigned to the neutral memory condition (M = 1.57, SE = .06), p = .896, and when compared to 
participants assigned to the relationship memory condition (M = 1.56, SE = .06), p = .980.  
Additionally, there were no differences in post-memory negative affect between the relationship 
success and neutral memory conditions, p = .917. 
 
Figure 14. Experiment 2: Effects of memory condition on post-memory negative affect 
controlling for pre-memory negative affect. Error bars represent the standard error of the mean.  
 The results of the ANCOVA analyses indicated that when controlling for pre-memory 























competence success and relationship success than those who reported neutral memories.  There 
were no differences in positive affect between the competence success and relationship success 
memory conditions when controlling for pre-memory positive affect.  Additionally, when 
controlling for pre-memory negative affect, there were no differences among conditions in post-
memory negative affect. 
Mixed Design ANOVA Analysis: Need Satisfaction and Affect  
 Need satisfaction.  A series of mixed design ANOVAs were conducted separately on 
measures of competence, relatedness and autonomy.  Time (pre- and post-memory need 
satisfaction) was entered as a within-subjects factor and memory condition (competence success, 
relationship success, and neutral) was entered as a between-subjects factor.   
 Competence.  A mixed design ANOVA on competence need satisfaction was 
performed (see Table 10) and indicated a main effect of time, F(1, 152) = 172.79, p < .001, ηp
2 = 
.53, 95% CI [.43, .61].  However, there was no main effect of memory condition F(2, 152) = 
1.72, p = .183, ηp
2 = .02, 95% CI [0, .08].  Additionally, there was not a significant Time × 
Memory Condition interaction, F(2, 152) = .56, p = .570, ηp
2 = .01, 95% CI [.01, .16].  A 
comparison of the estimated marginal means indicated that competence need satisfaction overall 
was greater post-memory reflection (M = 4.03, SE = .05) than pre-memory reflection (M = 3.34, 
SE = .06), p < .001, d = 1.01, 95% CI [.93, 1.09].  However, there were no differences in 
competence need satisfaction for participants assigned to the competence success memory 
condition (M = 3.70, SE = .08) when compared to the relationship success memory condition (M 
= 3.79, SE = .09), p = .443, and when compared to the neutral memory condition (M = 3.57, SE = 
.09), p = .270.  Additionally, there were no differences in competence need satisfaction between 
the relationship success and neutral memory conditions, p = .067.  Simple effects analyses 
76 
 
indicated a pattern of competence need satisfaction increasing from pre-memory reflection (M = 
3.32, SE = .10) to post-memory reflection (M = 4.08, SE = .09) for participants in the 
competence success memory condition, F(1, 152) = 74.42, p < .001, ηp
2 = .33, 95% CI [.21, .43].  
Similarly, competence need satisfaction increased from pre-memory (M = 3.46, SE = .10) to 
post-memory reflection (M = 4.12, SE = .09) for participants in the relationship success memory 
condition, F(1, 152) = 51.52, p < .001, ηp
2 = .25, 95% CI [.14, .36], and from pre-memory (M = 
3.25, SE = .10) to post-memory reflection (M = 3.89, SE = .09) for participants in the neutral 
memory condition, F(1, 152) = 48.99, p < .001, ηp
2 = .24, 95% CI [.13, .35], see Figure 15.  
 Relatedness.  A mixed design ANOVA on relatedness need satisfaction was performed 
(see Table 10) and indicated a main effect of time, F(1, 152) = 32.11, p < .001, ηp
2 = .17, 95% CI 
[.08, .28], but no effect of memory condition F(2, 152) = 1.16, p = .317, ηp
2 = .02, 95% CI [0, 
.06].  However, the results indicated there was a significant Time × Memory Condition 
interaction, F(2, 152) = 3.68, p = .028, ηp
2 = .05, 95% CI [.00, .12].  Relatedness need 
satisfaction increased significantly from pre-memory reflection (M = 4.03, SE = .09) to post-
memory reflection (M = 4.31, SE = .09) for participants in the competence success memory 
condition, F(1, 152) = 17.60, p < .001, ηp
2 = .10, 95% CI [.03, .20].  Similarly, relatedness need 
satisfaction increased from pre-memory (M = 4.15, SE = .10) to post-memory reflection (M = 
4.47, SE = .09) for participants in the relationship success condition, F(1, 152) = 20.92, p < .001, 
ηp
2 = .12, 95% CI [.04, .22].  However, there was not a significant increase in relatedness need 
satisfaction from pre-memory (M = 4.10, SE = .10) to post-memory reflection (M = 4.17, SE = 
.09) in the neutral memory condition, F(1, 152) = 1.13, p = .290, ηp
2 = .01, 95% CI [0, .06].  
Additionally, there were no significant differences in pre-memory relatedness need satisfaction, 
F(2, 152) = .44, p = .646, ηp




Descriptive Mean Ratings of Pre- and Post-Memory Need Satisfaction for Memory Conditions 
 Competence Memory (N = 54) Neutral Memory (N = 51) Relationship Memory (N = 50) 
Need Satisfaction Pre-Memory Post-Memory Pre-Memory Post-Memory Pre-Memory Post-Memory 
Competence 3.32 (.72) 4.08 (.64) 3.25 (.77) 3.89 (.64) 3.46 (.71) 4.12 (.63) 
Relatedness 4.03 (.71) 4.31 (.65) 4.10 (.71) 4.17 (.74) 4.15 (.63) 4.47 (.48) 
Autonomy 3.41 (.70) 3.75 (.72) 3.49 (.74) 3.52 (.85) 3.54 (.79) 3.85 (.77) 
Note. Standard deviations are provided in parentheses.  
 
 
Figure 15. Experiment 2: Effects of memory condition on pre- and post-memory 





































However, there was a marginal difference in post-memory relatedness need satisfaction,  F(2, 
152) = 2.76, p = .066, ηp
2 = .04, 95% CI [0, .10], with participants assigned to the relationship 
success memory condition (M = 4.47, SE = .09) reporting greater relatedness need satisfaction 
than participants assigned to the neutral memory condition (M = 4.17, SE = .09), p = .06, d = .43, 
95% CI [.04, .83], but no significant differences in relatedness need satisfaction when compared 
to participants assigned to the competence success memory condition (M = 4.31, SE = .09), p = 
.582, d = .28, 95% CI [.17, .39].  There were no significant differences in post-memory 
relatedness need satisfaction between the competence success and neutral memory conditions, p 
= .84, d = .20, 95% CI [.07, .34].  
Autonomy.  A mixed design ANOVA on autonomy need satisfaction was performed 
(see Table 10) and indicated a main effect of time, F(1, 152) = 24.96, p < .001, ηp
2 = .14, 95% CI 
[.05, .24], but no effect of memory condition F(2, 152) = .91, p = .406, ηp
2 = .01, 95% CI [0, .06].  
However, the results indicated there was a significant Time × Memory Condition interaction, 
F(2, 152) = 4.89, p = .009, ηp
2 = .06, 95% CI [.004, .14].  Autonomy need satisfaction increased 
significantly from pre-memory reflection (M = 3.41, SE = .10) to post-memory reflection (M = 
3.75, SE = .11) for participants in the competence success memory condition, F(1, 152) = 20.21, 
p < .001, ηp
2 = .12, 95% CI [.04, .22].  Similarly, autonomy need satisfaction increased from pre-
memory (M = 3.54, SE = .11) to post-memory reflection (M = 3.85, SE = .11) for participants in 
the relationship success condition, F(1, 152) = 14.83, p < .001, ηp
2 = .09, 95% CI [.02, .18].  
However, there was not a significant increase in autonomy need satisfaction from pre-memory 
(M = 3.49, SE = .10) to post-memory reflection (M = 3.52, SE = .11) in the neutral memory 
condition, F(1, 152) = .12, p = .731, ηp
2 = .001, 95% CI [0, .03].   
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The results of the mixed design ANOVA analyses on need satisfaction indicated a pattern 
of competence need satisfaction increasing from pre-memory to post-memory reflection across 
all memory conditions.  Additionally, there were no differences among conditions in pre- and 
post-memory competence satisfaction.  Relatedness and autonomy need satisfaction only 
increased for participants assigned to competence success and relationship success conditions, 
but not for participants in the neutral memory condition.  Additionally, although competence 
success and relationship success memory conditions overall had greater scores than neutral, there 
were no statistically significant differences in post-memory relatedness and autonomy need 
satisfaction across memory conditions.  
 Affect.  A series of mixed design ANOVAs were conducted separately on measures of 
positive and negative affect.  Time (pre- and post-memory affect) was entered as a within-
subjects factor and memory condition (competence success, relationship success, and neutral) 
was entered as a between-subjects factor.   
 Positive affect.  A mixed design ANOVA on positive affect was performed (descriptives 
are provided in Table 11) and indicated main effects of time, F(1, 152) = 41.52, p < .001, ηp
2 = 
.22, 95% CI [.11, .32] and of memory condition F(2, 152) = 4.74, p = .010, ηp
2 = .06, 95% CI 
[.004, .14]; however, these main effects were qualified by a significant Time × Memory 
Condition interaction, F(2, 152) = 15.22, p < .001, ηp
2 = .17, 95% CI [.07, .27], see Figure 16.  
As predicted, positive affect increased significantly from pre-memory reflection (M = 2.81, SE = 
.11) to post-memory reflection (M = 3.30, SE = .12) for participants in the competence success 
memory condition, F(1, 152) = 35.84, p < .001, ηp
2 = .19, 95% CI [.09, .30].  Similarly, positive 
affect increased from pre-memory (M = 2.93, SE = .11) to post-memory reflection (M = 3.44, SE 




.19, 95% CI [.09, .30].  However, there was not a significant change in positive affect from pre-
memory (M = 2.75, SE = .11) to post-memory reflection (M = 2.68, SE = .13) in the neutral 
memory condition, F(1, 152) = .63, p = .429, ηp
2 = .004, 95% CI [0, .05].  Planned comparisons 
indicated that there were significant differences among task conditions for post-memory positive 
affect, F(1, 152) = 10.32, p < .001, ηp
2 = .06, 95% CI [.01, .15].  Participants assigned to the 
competence success memory condition (M = 3.30, SE = .12) reported greater post-memory 
positive affect than participants assigned to the neutral memory condition (M = 2.68, SE = .13), p 
= .002, d = .67, 95% CI [.49, .85], but no differences in positive affect when compared to 
participants assigned to the relationship success memory condition (M = 3.44, SE = .13), p = 
1.00, d = .16, 95% CI [-.22, .55].  Additionally, participants in the relationship success condition 
reported greater amounts of positive affect than participants in the neutral memory condition, p < 
.001, d = .86, 95% CI [.46, 1.27].  
Negative affect.  A mixed design ANOVA on negative affect was performed and 
indicated a main effect of time, F(1, 152) = 97.52, p < .001, ηp
2 = .39, 95% CI [.27, .49].  
However, there was no main effect of memory condition F(2, 152) = .09, p = .12, ηp
2 = .001, 
95% CI [0, .02].  Descriptives for pre- and post-memory negative affect across memory 
conditions are provided in Table 11.  Additionally, there was not a significant Time × Memory 
Condition interaction, F(2, 152) = .09, p = .912, ηp
2 = .01, 95% CI [0, .06], see Figure 17.  
Simple effects analyses indicated a pattern of negative affect decreasing from pre-memory 
reflection (M = 1.97, SE = .10) to post-memory reflection (M = 1.57, SD = .08) for participants in 
the competence success memory condition, F(1, 152) = 35.57, p < .001, ηp





Descriptive Mean Ratings of Pre- and Post-Memory Affect for Memory Conditions 
 Competence Memory (N = 54) Neutral Memory (N = 51) Relationship Memory (N = 50) 
Affect Pre-Memory Post-Memory Pre-Memory Post-Memory Pre-Memory Post-Memory 
Positive 2.81 (.79) 3.30 (.92) 2.75 (.85) 2.68 (.96) 2.93 (.73) 3.44 (.78) 
Negative 1.97 (.76) 1.57 (.54) 1.91 (.64) 1.55 (.57) 1.92 (.64) 1.58 (.62) 
Note. Standard deviations are provided in parentheses.  
 
 
Figure 16. Experiment 2: Effects of memory condition on pre- and post-memory positive 





























Similarly, negative affect decreased from pre-memory (M = 1.99, SE = .10) to post-memory 
reflection (M = 1.58, SE = .09) for participants in the relationship memory success condition, 
F(1, 152) = 33.97, p < .001, ηp
2 = .18, 95% CI [.08, .29] and from pre-memory (M = 1.92, SE = 
.10) to post-memory reflection (M = 1.55, SE = .08) for participants in the neutral memory 
condition, F(1, 152) = 28.31, p < .001, ηp
2 = .16, 95% CI [.06, .26].   
 
Figure 17. Experiment 2: Effects of memory condition on pre- and post-memory negative affect. 
Error bars represent the standard error of the mean.  
 
 The results of the mixed design ANOVA analyses on affect indicated that positive affect 
increased for participants assigned to the competence success and relationship success memory 
conditions, but not for participants assigned to the neutral memory conditions.  Additionally, 
participants assigned to the competence success and relationship success memory conditions 
reported greater post-memory positive affect than participants assigned to the neutral memory 
condition.  There was a pattern of negative affect decreasing across memory conditions, but there 
were no differences among the memory conditions in post-memory negative affect. 






















 Need satisfaction change.  A series of univariate ANOVAs of memory condition 
(competence success, relationship success, and neutral) on need satisfaction change scores were 
performed separately for competence, relatedness and autonomy need satisfaction, respectively.  
Change scores were calculated by subtracting the mean of pre-memory need satisfaction from 
the mean of post-memory need satisfaction.  
 Competence.  A univariate ANOVA on competence need satisfaction change scores 
(posttest – pretest) was performed (see Table 12) and indicated no significant differences among 
task conditions, F(2, 152) = .56, p = .570, ηp
2 = .01, 95% CI [0, .15], see Figure 18. 
 Relatedness.  A univariate ANOVA on relatedness need satisfaction change scores 
(posttest – pretest) was performed (see Table 12) and indicated a significant effect of memory 
condition, F(2, 152) = 3.68, p = .028, ηp
2 = .05, 95% CI [.00, .12].  Planned comparisons 
indicated that participants assigned to the relationship success memory condition (M = .32, SD = 
.50) showed a greater increase in relatedness need satisfaction than participants assigned to the 
neutral memory condition (M = .07, SD = .56), p = .035, d = .47, 95% CI [.08, .87], but no 
differences in relatedness need satisfaction change when compared to participants assigned to the 
competence success memory condition (M = .28, SD = .43), p = .921, d = .09, 95% CI [-.30, .47].  
However, there was only a marginally greater increase in relatedness need satisfaction for 
participants assigned to the competence success memory condition than for participants assigned 
to the neutral memory condition, p = .081, d = .42, 95% CI [.03, .81].   
Autonomy.  A univariate ANOVA on autonomy need satisfaction change scores 
(posttest – pretest) was performed (see Table 12) and indicated a significant effect of memory 
condition, F(2, 152) = 4.89, p = .009, ηp




Contrast of Memory Conditions for Mean Need Satisfaction Change Scores  
 Competence Memory (N = 54) Neutral Memory (N = 51) Relationship Memory (N = 50)  
Need Satisfaction M (SD) M (SD) M (SD) ηp
2 
Competence  .77 (.58) .64 (.77) .66 (.60) .01 
Relatedness  .28 (.43) .07 (.56) .32 (.49) .05* 
Autonomy  .34 (.62) .03 (.58) .31 (.46) .06* 
Note. *p < .05.  
 
 
Figure 18. Experiment 2: Effects of memory condition on competence need satisfaction 































Planned comparisons indicated that participants assigned to the competence success memory 
condition (M = .34, SD = .62) showed a greater increase in autonomy need satisfaction compared 
to participants assigned to the neutral memory condition (M = .03, SD = .58), p = .004, d = .51, 
95% CI [.13, .90], but no differences in autonomy need satisfaction change when compared to 
participants assigned to the relationship success memory condition (M = .31, SD = .57), p = .733, 
d = .05, 95% CI [-.33, .43].  Additionally, there was a greater increase in autonomy need 
satisfaction for participants assigned to the relationship success memory condition than for 
participants assigned to the neutral memory condition, p = .014, d = .48, 95% CI [.09, .88]. 
The results of the need satisfaction change score analyses indicated that there were no 
differences in competence need satisfaction change from pre- to post-memory reflection across 
memory conditions.  However, relatedness and autonomy need satisfaction change from pre- to 
post-memory reflection was greater for participants assigned to the competence success and 
relationship success memory conditions than for participants assigned to the neutral memory 
condition.  There were no differences in relatedness and autonomy need satisfaction change 
between the competence success and relationship success memory conditions. 
 Affect change.  A series of univariate ANOVAs of memory condition competence 
success, relationship success, and neutral) on affect change scores were performed separately for 
positive affect and negative affect, respectively.  Change scores were calculated by subtracting 
the mean of pre-memory affect from the mean of post-memory affect. 
 Positive affect.  A univariate ANOVA on positive affect change scores (post-memory – 
pre-memory) was performed (see Table 13) and indicated a significant effect of memory 
condition, F(2, 152) = 15.22, p < .001, ηp
2 = .17, 95% CI [.07, .27], see Figure 19.  Planned 
comparisons indicated that participants assigned to the competence success memory condition 
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(M = .49, SD = .65) showed a greater increase in positive affect than participants assigned to the 
neutral memory condition (M = -.07, SD = .54), p < .001, d = .93, 95% CI [.53, 1.34], but no 
differences in positive affect change when compared to participants assigned to the relationship 
success memory condition (M = .51, SD = .61), p = .858, d = .03, 95% CI [-.35, .42].  Indeed, 
positive affect appeared to decrease for participants assigned to the neutral memory condition.  
Additionally, there was a greater increase in positive affect for participants assigned to the 
relationship success memory condition than for participants assigned to the neutral memory 
condition, p < .001, d = 1.00, 95% CI .59, 1.42].   
 
Figure 19. Experiment 2: Effects of memory condition on positive affect change from pre- to 
post-memory. Error bars represent the standard error of the mean.  
Negative affect.  A univariate ANOVA on negative affect change scores (post-memory 
– pre-memory) was performed (see Table 13) and indicated no significant differences among 
task conditions, F(2, 152) = .09, p = .912, ηp
























Contrast of Memory Conditions for Mean Affect Change Scores from Pre- to Post-Memory  
 Competence Memory (N = 54) Neutral Memory (N = 51) Relationship Memory (N = 50)  
Affect M (SD) M (SD) M (SD) ηp
2 
Positive .49 (.65) -.07 (.54) .51 (.61) .17** 
Negative  -.40 (.50) -.37 (.50) -.41 (.49) .001 
Note. **p < .001.  
 
 
Figure 20. Experiment 2: Effects of memory condition on negative affect change from pre- to post-




























The results of the affect change score analyses indicated that positive affect change from 
pre- to post-memory reflection was greater for participants assigned to competence success and 
relationship success memory conditions than participants assigned to the neutral memory 
condition.  However, there were no differences across conditions in the amount of change in 
negative affect from pre-to post-memory reflection. 
Mediational Analyses  
To test the prediction that a competence success memory enhances positive affect, self-
esteem, and optimism through competence need satisfaction, a series of mediation analyses with 
a multicategorical (three levels) independent variable was performed using a bootstrapping 
analysis (Model 4; 10,000 resamples) in PROCESS Macro (Hayes, 2012; 2013).  According to 
Hayes and Preacher (2014), this approach mimics an analysis of (co)variance and provides 
observed and adjusted group means, but also maintains simple interpretations of effects.  For the 
independent variable (memory recall: competence success vs. relationship success vs. neutral), 
simple indicator coding was selected with the competence success memory condition treated as 
the comparison category (coded numerically with the smallest code).  This allowed for the 
competence success memory condition to be compared with the relationship success condition, 
as well as with the neutral memory condition.  Post-memory competence need satisfaction was 
entered as the mediator, pre-memory competence need satisfaction was entered as a covariate, 
and positive affect, self-esteem, and optimism were each entered separately as dependent 
variables.  The results of each analysis are provided below. 
Positive affect.  A mediation analysis was performed in PROCESS Macro for SPSS to 
examine the relationships among memory condition (competence success, relationship success, 
neutral), post-memory competence need satisfaction, and positive affect, controlling for pre-
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memory competence need satisfaction.  There was a significant effect of post-memory 
competence need satisfaction on positive affect, b = .72, t(150) = 5.99, p < .001, 95% CI [.48, 
.95].  When comparing competence success with neutral memories, memory condition was not a 
significant predictor of post-memory competence need satisfaction, b = -.16, t(151) = -1.56, p = 
.12, 95% CI [-.37, .04]; however, there was a direct effect of memory condition on positive 
affect, b = -.48, t(150) = -3.11, p = .002, 95% CI [-.73, -.17], with competence success memories 
predicting positive affect relative to neutral memories.  When comparing competence success 
with relationship success memories, memory condition was not a significant predictor of post-
memory competence need satisfaction, b = -.03, t(151) = -.28, p = .78, 95% CI [-.24, .18].  
Additionally, the direct effect of memory condition on positive affect was not significant, b = -
.48, t(150) = -3.11, p = .002, 95% CI [-.73, -.17].  The bootstrapped unstandardized indirect 
effect for competence success memory vs. neutral memory was -.12, 95% CI [-.29, .03].  
Additionally, the bootstrapped unstandardized indirect effect for competence success memory vs. 
relationship success memory was -.02, 95% CI [-.17, .12].  Thus, the results were inconsistent 
with mediation effects and do not provide support for the hypothesis that reflecting on a 
competence success memory leads to positive affect because it increases satisfaction with one’s 
need for competence.  However, patterns were in the expected direction.  See Table 14 and 
Figure 21 for these results.  
 Self-esteem.  A mediation analysis was performed in PROCESS Macro for SPSS to 
examine the relationships among memory condition (competence success, relationship success, 
neutral), post-memory competence need satisfaction, and self-esteem, controlling for pre-
memory competence need satisfaction.  There was a significant effect of post-memory 




Tests of Direct and Indirect Effects on Positive Affect Controlling for Pre-Memory Competence 
Need Satisfaction in Experiment 2 (N = 155) 
Effect Figure 21 Path Coefficient SE 95% CI 
Direct effects     
   CN Memory → Competence Satisfaction 𝒂𝟏 -.16 .10 [-.37, .04] 
   CR Memory → Competence Satisfaction 𝒂𝟐 -.03 .10 [-.24, .18] 
   Competence Satisfaction → Positive Affect 𝒃 .72** .72 [.48, .95] 
   CN Memory → Positive Affect 𝒄𝟏
′  -.48* .15 [-.78, -.17] 
   CR Memory → Positive Affect 𝒄𝟐
′  .12 .15 [-.19, .42] 
Indirect effect: Memory → Positive Affect     
   CN via Competence Satisfaction 𝒂𝟏 ×  𝒃 -.12 .08 [-.29, .03] 
   CR via Competence Satisfaction 𝒂𝟐 ×  𝒃 -.02 .07 [-.17, .12] 
Note. Coefficient = unstandardized path coefficient; 95% CI = 95% bootstrap confidence interval; 
CN = Competence Success and Neutral Memory comparison; CR = Competence Success and 
Relationship Success Memory comparison; *p < .01; **p < .001 
 
 
Figure 21. Experiment 2: Mediation model with memory condition as the independent variable 
(competence success memories coded 0), pre-memory competence need satisfaction as the 
covariate; post-memory competence need satisfaction as the mediator, and post-memory positive 
affect as the dependent variable. The model presents the unstandardized regression coefficients. 
*p < .01; **p < .001.  
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When comparing competence success with neutral memories, memory condition was not a 
significant predictor of post-memory competence need satisfaction, b = -.16, t(151) = -1.56, p = 
.12, 95% CI [-.37, .04]; however, there was a direct effect of memory condition on self-esteem, b 
= -.39, t(150) = -4.45, p < .001, 95% CI [-.56, -.22], with competence success memories 
predicting self-esteem relative to neutral memories.  When comparing competence success with 
relationship success memories, memory condition was not a significant predictor of post-
memory competence need satisfaction, b = -.03, t(151) = -.28, p = .78, 95% CI [-.24, .18].  
Additionally, the direct effect of memory condition on self-esteem was not significant, b = .01, 
t(150) = .14, p = .887, 95% CI [-.16, .18].  The bootstrapped unstandardized indirect effect for 
competence success memory vs. neutral memory was -.12, 95% CI [-.29, .03].  Additionally, the 
bootstrapped unstandardized indirect effect for competence success memory vs. relationship 
success memory was -.02, 95% CI [-.17, .12].  Thus, the results were inconsistent with mediation 
effects and do not provide support for the hypothesis that reflecting on a competence success 
memory leads to self-esteem because it increases satisfaction with one’s need for competence.  
However, patterns were in the expected direction.  See Table 15 and Figure 22 for these results. 
 Optimism.  A mediation analysis was performed in PROCESS Macro for SPSS to 
examine the relationships among memory condition (competence success, relationship success, 
neutral), post-memory competence need satisfaction, and optimism, controlling for pre-memory 
competence need satisfaction.  There was a significant effect of post-memory competence need 
satisfaction on optimism, b = 1.00, t(150) = 9.54, p < .001, 95% CI [.79, 1.20].  When comparing 
competence success with neutral memories, memory condition was not a significant predictor of 





Tests of Direct and Indirect Effects on Self-Esteem Controlling for Pre-Memory Competence 
Need Satisfaction in Experiment 2 (N = 155) 
Effect Figure 22 Path Coefficient SE 95% CI 
Direct effects     
   CN Memory → Competence Satisfaction 𝒂𝟏 -.16 .10 [-.37, .04] 
   CR Memory → Competence Satisfaction 𝒂𝟐 -.03 .10 [-.24, .18] 
   Competence Satisfaction → Self-Esteem 𝒃 .75** .07 [.62, .89] 
   CN Memory → Self-Esteem 𝒄𝟏
′  -.39** .09 [-.56, -.22] 
   CR Memory → Self-Esteem 𝒄𝟐
′  .01 .09 [-.16, .18] 
Indirect effect: Memory → Self-Esteem     
   CN via Competence Satisfaction 𝒂𝟏 ×  𝒃 -.12 .08 [-.29, .03] 
   CR via Competence Satisfaction 𝒂𝟐 ×  𝒃 -.02 .07 [-.17, .12] 
Note. Coefficient = unstandardized path coefficient; 95% CI = 95% bootstrap confidence interval; 
CN = Competence Success and Neutral Memory comparison; CR = Competence Success and 
Relationship Success Memory comparison; **p < .001 
 
 
Figure 22. Experiment 2: Mediation model with memory condition as the independent variable 
(competence success memories coded 0), pre-memory competence need satisfaction as the 
covariate; post-memory competence need satisfaction as the mediator, and self-esteem as the 
dependent variable. The model presents the unstandardized regression coefficients; **p < .001. 
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However, there was a direct effect of memory condition on optimism, b = -.38, t(150) = -2.80, p 
= .006, 95% CI [-.64, -.11], with competence success memories predicting optimism relative to 
neutral memories.  When comparing competence success with relationship success memories, 
memory condition was not a significant predictor of post-memory competence need satisfaction, 
b = -.03, t(151) = -.28, p = .78, 95% CI [-.24, .18].  Additionally, the direct effect of memory 
condition on self-esteem was not significant, b = -.15, t(150) = -1.15, p = .252, 95% CI [-.42, 
.11].  The bootstrapped unstandardized indirect effect for competence success memory vs. 
neutral memory was -.17, 95% CI [-.37, .04].  Additionally, the bootstrapped unstandardized 
indirect effect for competence success memory vs. relationship success memory was -.03, 95% 
CI [-.22, .17].  Thus, the results were inconsistent with mediation effects and do not provide 
support for the hypothesis that reflecting on a competence success memory leads to optimism 
because it increases satisfaction with one’s need for competence.  However, patterns were in the 
expected direction.  See Table 16 and Figure 23 for these results. 
Table 16 
Tests of Direct and Indirect Effects on Optimism Controlling for Pre-Memory Competence Need 
Satisfaction in Experiment 2 (N = 155) 
Effect Figure 23 Path Coefficient SE 95% CI 
Direct effects     
   CN Memory → Competence Satisfaction 𝒂𝟏 -.16 .10 [-.37, .04] 
   CR Memory → Competence Satisfaction 𝒂𝟐 -.03 .10 [-.24, .18] 
   Competence Satisfaction → Optimism 𝒃 1.00** .10 [.79, 1.20] 
   CN Memory → Optimism 𝒄𝟏
′  -.38* .13 [-.64, -.11] 
   CR Memory → Optimism 𝒄𝟐
′  -.15 .13 [-.42, .11] 
Indirect effect: Memory → Optimism     
   CN via Competence Satisfaction 𝒂𝟏 ×  𝒃 -.17 .11 [-.37, .04] 
   CR via Competence Satisfaction 𝒂𝟐 ×  𝒃 -.03 .11 [-.22, .17] 
Note. Coefficient = unstandardized path coefficient; 95% CI = 95% bootstrap confidence interval; 
CN = Competence Success and Neutral Memory comparison; CR = Competence Success and 





Figure 23. Experiment 2: Mediation model with memory condition as the independent variable 
(competence success memories coded 0), pre-memory competence need satisfaction as the 
covariate; post-memory competence need satisfaction as the mediator, and optimism as the 
dependent variable. The model presents the unstandardized regression coefficients; *p < .01; **p 
< .001. 
Experiment 2 Discussion 
A primary goal of Experiment 2 was to examine whether reflecting on a satisfying, need-
relevant memory (i.e., a time where one demonstrated competence) would be more effective than 
a need-irrelevant memory (i.e., a time where one bonded with loved ones or a neutral event) at 
increasing general feelings of competence need satisfaction after completing a task designed to 
activate feelings of incompetence.  It was hypothesized that participants assigned to the 
competence success memory condition would report increased competence need satisfaction 
from pre-memory reflection to post-memory reflection.  The results of the multiverse analysis 
supported this hypothesis and revealed that participant competence need satisfaction increased 
significantly after reporting a memory for those in the competence success memory condition.  
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Additionally, competence need satisfaction increased significantly for participants assigned to 
the relationship success and neutral memory conditions.  Contrary to the prediction that after 
receiving failure feedback on the difficult RAT, participants assigned to report a competence 
success memory would report greater increases in post-memory competence need satisfaction 
than participants assigned to report a relationship success memory or a neutral memory, analyses 
indicated there were no significant differences across conditions.  This suggests that the focus of 
the memory reported had no impact on competence need satisfaction.  Additionally, the results of 
the change score analysis indicated no differences across memory conditions with regard to the 
magnitude of increase in competence need satisfaction.   
Further analyses of the other needs indicated that there were significant increases in 
relatedness and autonomy need satisfaction for participants assigned to competence success and 
relationship success memory conditions, but not for participants assigned to the neutral memory 
condition.  However, there were no significant differences among conditions in post-memory 
relatedness and autonomy need satisfaction.  Interestingly, although it appears that participants 
assigned to reflect on a neutral memory reported increases in competence need satisfaction, their 
relatedness and autonomy need satisfaction remained unaffected.  Moreover, both the 
competence success and relationship success memory conditions saw benefits in relatedness and 
autonomy need satisfaction even when reporting need-irrelevant memories.  Given that 
participants in the competence success and relationship success memory conditions were asked 
to report a past event that was important to them, whereas those in the neutral memory condition 
were asked to report a past event that did not elicit strong emotions, these results suggest that it is 
not the focus of the memory that is relevant to need satisfaction, but perhaps the importance of 
the memory.   
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Experiment 2 also predicted that positive affect would increase, and negative affect 
would decrease, for participants assigned to report a competence success memory.  Moreover, it 
was predicted that positive affect would be greater, and negative affect lower, for those assigned 
to report a competence success memory than for those assigned to report relationship success and 
neutral memories.  The results indicated that positive affect increased for the competence success 
and relationship success memory conditions, but not for the neutral memory condition.  
Additionally, post-memory positive affect was greater for those assigned to the competence 
success and relationship success memory conditions, but not for the neutral memory condition.  
Consistent with the results on need satisfaction, these results suggest that positive, important 
memories are effective enough to increase positive affect, regardless of whether they are focused 
on personal competence or relationships.  Negative affect significantly decreased from pre- to 
post-memory reflection across all memory conditions.  Additionally, there were no differences in 
pre- or post-memory negative affect across all memory conditions.   
As previous work has indicated that memories that promote need satisfaction increase 
positive emotions (Philippe, Koestner, Beaulieu-Pelletier, Lecours, & Lekes, 2012) and positive 
memories with themes of competence predict increases in self-esteem and optimism for the 
future (Austin & Costabile, 2017), Experiment 2 examined whether autobiographical memory 
would predict competence need satisfaction and in turn, well-being measures of affect, self-
esteem and optimism.  The results of the mediation analysis did not support this hypothesis.   
Although the results of the mediation did not turn out as expected, interesting information 
was still gleaned from these analyses.  Consistent with the findings related to need satisfaction 
and affect, participants who reflected on competence success and relationship success memories 
reported greater self-esteem and optimism than participants who reflected on neutral memories.  
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These differences in need satisfaction, affect, and well-being outcomes suggest that the type of 
memory being reported is relevant, as those who were assigned to reflect on a positive, important 
event from their lives reported greater benefits overall in need satisfaction and well-being than 
those who reflected on a neutral event.  This suggests that although reflecting on a neutral 
memory improved competence need satisfaction, this boost may have been shallow, which is 
consistent with previous work indicating that memories with extrinsic themes (i.e., memories 
where one fails to integrate new insights and meaning into their identity), can provide temporary 
need satisfaction (Bauer & McAdams, 2004; Deci & Ryan, 2000; Lekes et al., 2014).  Thus, it is 
possible that a memory must be positive and/or important to fully satisfy psychological needs 
and well-being, regardless of its relevance to a threatened need.  This is consistent with previous 
research demonstrating that intrinsic memory themes (i.e., themes of growth, inherently 
satisfying values, and meaning) prompt increases across all three needs, and are positively 
correlated with social-emotional well-being (e.g., Bauer & McAdams, 2004; Bauer, McAdams, 
& Sakaeda, 2005; Lekes et al., 2014).  However, given that previous research has indicated that 
individuals are motivated to restore specific needs that are frustrated (Sheldon & Gunz, 2009), 
Experiment 3 examined whether participants whose competence need satisfaction was threatened 
would choose to reflect on a need-relevant memory when given the opportunity to do so. 
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CHAPTER 6.    EXPERIMENT 3 
Overview 
In Experiment 3, participants were randomly assigned to complete the difficult version of 
the Remote Associates Test (RAT), the easy version of the RAT, or no task (baseline).  
Following measures of need satisfaction and affect, participants were given the opportunity to 
choose one writing topic out of a list of five memory prompts: 1) past academic success, 2) past 
success not related to academics, 3) past family bonding, 4) past friend or romantic bonding, or 
5) open-ended neutral event.  It was hypothesized that participants assigned to complete the 
difficult RAT would be more likely to select a “competence success” memory topic (i.e., 
academic or non-academic success) over a “relationship success” topic (i.e., family bonding, 
friend/romantic partner bonding) or neutral topic (i.e., open-ended neutral event) than 
participants assigned to the easy RAT or no task conditions.  Increases in need satisfaction and 
positive affect, and decreases in negative affect, were predicted for those who subsequently 
wrote about competence success (as opposed to those who wrote about relationships or a neutral 
event).   
Experiment 3 Method 
Power Analysis and Participants 
To estimate the required sample size, a power analysis was performed using G*Power 
(Faul, Erdfelder, Lang, & Buchner, 2007).  Previous work that has used the Remote Associates 
Test in conjunction with memory and positive psychological outcomes has reported medium 
effect sizes (e.g., Vess, Arndt, Routledge, Sedikides, & Wildschut, 2012).  A total sample size 
required to detect effects in a chi-square analysis was calculated with a medium effect size, an 
alpha of .05, and observed power of 0.80.  Based on the results, sample sizes recommended to 
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conduct this research ranged from 60 to 70 participants per group.  Experiment 3 recruited a 
minimum of 80 participants per group (245 participants total). 
 Participants included 245 undergraduate students from Iowa State University who 
received course credit for participation (MAge = 19.26; SD = 1.53).  To be eligible for this study, 
participants were required to be at least 18 years of age and not have participated in the pilot 
study for this project.  The sample consisted of 63 males and 182 females, with the majority 
(79.6%) identifying as Caucasian (6.9% Latino/Hispanic, 5.3% Asian/Pacific Islander, 3.7 % 
African American, 4.5% Other).  Of the sample, 91.4% of participants reported English as their 
first language and 91.4% reported that they spoke English at home. 
Design  
 Experiment 3 included a mixed design.  Participants were first randomly assigned to one 
of three task conditions (competence failure task vs. competence success task vs. no task). In the 
competence failure (N = 83) and success conditions (N = 81), participants completed difficult 
and easy problem sets on the Remote Associates Test (RAT) and received failure and success 
feedback, respectively.  Given that the dot counting task in Experiment 1 was not sufficiently 
neutral, participants in Experiment 3 were assigned to complete no task in order to obtain a 
baseline measure of need satisfaction and affect.  In the no task condition (N = 81), participants 
received no task and immediately started with pre-memory questionnaires.  All participants were 
asked to select a writing topic of their choice from three categories of memory focus 
(competence success memory vs. relationship success memory vs. open-ended neutral memory).  
All participants completed the same measures assessing need satisfaction and affect, and 
participants assigned to one of the two RAT conditions answered questions assessing perceptions 




 Participants came to the laboratory and completed measures using Qualtrics software 
(Qualtrics, Provo, UT).  After completing an informed consent document, all participants were 
randomly assigned to complete a difficult version of the RAT, and easy version of the RAT, or 
no task (see Appendix B for RAT tasks).  Next, participants completed in order measures of 
competence need satisfaction (see Appendix C) and affect (Appendix D).  Following these 
questions, participants were asked to select one writing topic from a list of five memory prompts: 
1) past academic success, 2) past non-academic success, 3) past family bonding, 4) past friend or 
romantic partner bonding, or 5) open-ended neutral event (see Appendix E).  Participants were 
then asked the same follow-up questions that were completed pre-memory, followed by 
questions regarding their perceptions of the first task for those assigned to the RAT (see 
Appendix F).  Finally, at the end of the survey, participants were asked to provide demographic 
information (see Appendix G).  After all measures were completed, participants were thanked for 
their participation and debriefed.  See Figure 24 below for a flowchart of Experiment 3 






Figure 24. Flowchart of Experiment 3 procedures. 
Measures and Manipulations 
Need Satisfaction & 
Affect 
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 Competence satisfaction manipulation.  Similar to Experiment 1, competence 
satisfaction was manipulated by randomly assigning participants to complete the difficult version 
of the Remote Associates Test (RAT), the easy version of the RAT (Mednick, 1962), or no task.  
The RAT task can be found in Appendix B. 
Need satisfaction.  Identical to Experiments 1 and 2, all participants completed 24 items 
assessing need satisfaction with the stem, “Currently I feel” on a 5-point scale, 1 = completely 
disagree to 5 = completely agree (Chen et al., 2015).  A reliability analysis indicated a Cronbach’s 
alpha of .90 (time 1) and .86 (time 2) for the competence subscale, .87 (time 1) and .86 (time 2) 
for the relatedness subscale, and .86 (time 1) and .88 (time 2) for the autonomy subscale.  The need 
satisfaction measure can be found in Appendix C. 
Positive and negative affect.  Identical to Experiments 1 and 2, all participants completed 
20 items from the Positive and Negative Affective Schedule (PANAS) indicating the extent to 
which they felt each emotion “right now” on a 5-point scale, 1 = very slightly or not at all to 5 = 
extremely (Watson, Clark, & Tellegen, 1988).  A reliability analysis indicated a Cronbach’s alpha 
of .89 (time 1) and .91 (time 2) for positive affect, and .83 (time 1) and .84 (time 2) for negative 
affect.  The PANAS can be found in Appendix D. 
 Memory selection.  Based on a similar paradigm from Knowles et al. (2010), 
participants were asked to select one writing topic from a list of five memory prompts 
(counterbalanced) and to write about that topic.  The memory choices included two prompts that 
focused on competence success, two prompts that focused on relationship success, and an open-
ended neutral event unrelated to competence or relatedness needs. 
 Competence Success: 
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a. “Academic Success Topic” Describe a positive experience where you achieved 
success in academics (e.g., achieved a good grade on a test or paper, successfully 
completed an important project, etc.). 
b. “Non-Academic Success Topic” Describe a positive experience where you achieved 
success outside of the classroom (e.g., athletics, music, dance, job, etc.).  
Relationship Success: 
c. “Friend or Romantic Partner Topic” Describe a positive experience that involved a 
close friend(s) or romantic partner (e.g., a time where you bonded and felt included, 
engaged in a fun activity together, etc.). 
d. “Family Topic” Describe a positive experience that involved a close family 
member(s) (e.g., a time where you bonded and felt included, engaged in a fun activity 
together, etc.). 
Neutral Event: 
e. “Open-Ended Topic” Describe a previous experience you had that is neither social 
nor achievement-oriented (e.g., does not elicit any particular emotions). 
Additional information regarding these memory prompts can be found in Appendix E. 
Self-esteem.  Identical to Experiment 2, a measure of state self-esteem was used to 
examine self-esteem after reflecting on a memory on a 5-point scale, 1 = strongly disagree to 5 = 
strongly agree (Cheung et al., 2013).  The measure included 5 items (i.e., “I feel good about 
myself,” “I like myself better,” “I like myself more,” “I have many positive qualities,” and “I feel 
worse about myself,”) and all items were averaged.  A reliability analysis indicated a Cronbach’s 
alpha of 0.82.  The self-esteem questions can be found in Appendix H.  
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 Optimism.  Identical to Experiment 2, all participants were asked to indicate their level 
of optimism for the future after reflecting on a memory on a 6-point scale, 1 = strongly disagree 
to 6 = strongly agree (Cheung et al., 2013).  The measure consists of five items total (e.g., “I feel 
ready to take on new challenges,” and “I feel optimistic about my future) and all items were 
averaged.  A reliability analysis indicated a Cronbach’s alpha of .82.  The optimism questions 
can be found in Appendix I. 
 Task reflection.  Identical to Experiments 1 and 2, participants assigned to the RAT were 
asked to indicate the degree of difficulty of the RAT task on a 7-point scale, 1 = extremely easy to 
7 = extremely difficult, to indicate the degree to which their score was surprising on a 7-point scale, 
1 = extremely easy to 7 = extremely difficult.  Task reflection questions can be found in Appendix 
F. 
Demographics.  Identical to Experiments 1 and 2, basic demographic information was 
collected from each participant.  The demographics questionnaire can be found in Appendix G. 
Experiment 3 Results 
Analyses Overview 
 The first goal of the present experiment was to examine the success of the competence 
need satisfaction manipulation on competence need satisfaction, positive affect, and negative 
affect.  Although manipulation checks have known limitations (for discussions on the limitations 
of manipulation checks, see Hauser, Ellsworth, & Gonzalez, 2018; Sigall & Mills, 1998), the 
effects of task condition on task performance outcomes and perceptions, as well as on pre-
memory ratings of competence need satisfaction and affect are provided below.   
Additionally, Experiment 3 examined whether participants assigned to the difficult RAT 
condition would be more likely to select a writing topic focused on competence success than 
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participants who were assigned to the easy RAT or no task conditions.  Thus, chi-square analyses 
are also provided below.      
Experiment 3 also examined whether participants who selected a competence success 
writing topic would report greater improvement in competence need satisfaction and positive 
affect, and greater decrement in negative affect, than those who selected a different writing topic 
(relationship success or neutral).  Importantly, to provide a transparent and thorough 
investigation into the effects of memory on need restoration, a multiverse analysis was conducted 
for Experiment 3 (for a discussion on multiverse analysis, see Steegen, Tuerlinckx, Gelman, & 
Vanpaemel, 2016).  This involved testing Experiment 3 hypotheses using three primary analyses: 
Two-way analysis of covariance (ANCOVA) controlling for pre-memory measures of need 
satisfaction and affect; mixed design ANOVA with time (pre- and post-memory measures) as a 
within-subjects factor and task condition (difficult RAT, easy RAT, no task) and memory focus 
(competence success and neutral) as between-subjects factors; and a univariate ANOVA with 
change scores (change from pre- to post-memory) as the dependent variable.   
Finally, a series of mediation analyses were conducted to examine whether 
autobiographical memory would predict competence need satisfaction and in turn, positive 
affect, self-esteem, and optimism.  Accordingly, in addition to manipulation checks, chi-square 
analyses, and descriptive data, the following sections present the results of the multiverse 
analysis for need satisfaction and affect, as well as the mediation analyses.  
Competence Need Satisfaction Manipulation Outcomes 
 RAT outcomes.  First, to examine performance outcomes on the Remote Associates Test 
(RAT), a non-parametric Mann-Whitney U test was conducted for the difficult and easy RAT 
conditions, as the assumption of homogeneity of variance had been violated.  As expected, 
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participants in the difficult RAT condition (mean rank = 43.39) solved fewer problem sets than 
those in the easy RAT condition (mean rank = 122.58), U = 115, p = .001, r = -.86.     
Task reflections.  For participants assigned to the difficult and easy conditions of the 
RAT, a series of independent samples t-tests were performed to examine perceptions of score 
surprise and task difficulty.  The results indicated that there were no differences in the amount of 
score surprise between the difficult condition (M = 2.64, SD = 2.16) and the easy condition (M = 
2.51, SD = 1.65), t(153) = .44, p = .66, d = .07, 95% CI [-.24, .37].  However, participants 
assigned to the difficult condition perceived the task as more difficult (M = 6.14, SD = 1.28) than 
participants assigned to the easy condition (M = 2.11, SD = 1.25), t(162) = 1.12, p < .001, d = 
3.17, 95% CI [2.72, 3.65].   
Pre-memory competence need satisfaction.  To examine the influence of the 
manipulation of competence need satisfaction, a univariate ANOVA was conducted for all 
competence satisfaction manipulation conditions (difficult RAT, easy RAT, and no task) and 
pre-memory ratings of competence need satisfaction.  The results indicated that there was a main 
effect of condition on pre-memory competence need satisfaction F(2, 242) = 24.46, p < .001, ηp
2 
= .17, 95% CI .09, .25].  As expected, participants assigned to the difficult RAT condition (M = 
3.27, SD = .75) reported lower pre-memory competence need satisfaction than participants 
assigned to the easy RAT condition (M = 3.96, SD = .64), p < .001, d = .98, 95% CI [.66, 1.32] 
and the no task condition (M = 3.92, SD = .73), p < .001, d = .87, 95% CI [.56, 1.20].  However, 
there were no differences in pre-memory competence need satisfaction between the easy RAT 
condition and the no task condition, p = .936. 
Pre-memory affect.  A series of univariate ANOVAs were conducted separately for all 
competence satisfaction manipulation conditions (difficult RAT, easy RAT, and no task 
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condition) on pre-memory ratings of positive affect and negative affect, respectively.  The results 
indicated that there was a main effect of condition on positive affect F(2, 242) = 8.52, p < .001, 
ηp
2 = .07, 95% CI [.02, .13].  As expected, participants assigned to the difficult RAT condition 
(M = 2.86, SD = .74) reported lower positive affect than participants assigned to the easy RAT 
condition (M = 3.36, SD = .76), p < .001, d = .66, 95% CI [.35, .99]; however, only marginally 
lower positive affect than participants assigned to the no task condition (M = 3.14, SD = .80), p = 
.06, d = .36, 95% CI [.05, .68].  There were no differences in positive affect between the easy 
RAT condition and the no task condition, p = .165.   
For negative affect, there was no effect of condition, F(2, 242) = .41, p = .665, ηp
2 = .003, 
95% CI [0, .03].  There were no differences in pre-memory negative affect for participants 
assigned to the difficult RAT condition (M = 2.02, SD = .74) when compared to the easy RAT 
condition (M = 1.69, SD = .63), p = .975, and when compared to the no task condition (M = 1.69, 
SD = .63), p = .618.  There were also no differences in pre-memory negative affect for 
participants assigned to the easy RAT condition and the no task condition, p = .492.  
Memory Selection 
 A Pearson chi-square test was performed to examine the association between task 
condition (difficult RAT, easy RAT, no task) and memory selection topic (academic success, 
non-academic success, past family bonding, past friend or romantic partner bonding, open-ended 
neutral).  The results indicated no significant association between task conditions and memory 
selection, 𝜒2 (8, n = 245) = 4.63, p = .797, V = .097, see Table 17.  Given that only 8 participants 
(3% of the sample) selected the open-ended neutral topic, this group was excluded from further 
analyses.  Additionally, the academic and non-academic topics were combined to form a 
memory group focused on “competence success,” and the friend/romantic and family topics were 
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combined to form a memory group focused on “relationship success.”  A chi-square test revealed 
no significant association between task conditions (difficult RAT, easy RAT, and no task) and 
memory focus (i.e., competence success memory and relationship success memory), 𝜒2 (2, n = 
237) = .3, p = .858, V = .036, see Table 17. 
Table 17  
Crosstabulation of Memory Topics and Task Conditions, and Memory Focus and Task 
Conditions 
 







Total 𝜒2 (df) p 
Memory Topics     4.63 (8, n = 245) .797 
Academic Topic 14 15 17 46   
Non-Academic Topic 25 20 20 65   
Friend/Romantic Topic  23 31 24 78   
Family Topic 19 13 16 48   
Open-Ended Neutral 2 2 4 8   
       
Memory Focus     .31 (2, n = 237) .858 
Competence Success 39 35 37 111   
Relationship Success 42 44 40 126   
Note. RAT refers to Remote Associates Test. 
 
 Word count.  A series of univariate ANOVAs were performed to examine differences in 
word count among task conditions (difficult RAT vs easy RAT vs no task) and between memory 
focus (competence success memory vs. relationship success memory).  The results indicated no 
effect of task condition on word count, F(2, 234) = .50, p = .610, ηp
2 = .004, 95% CI [0, .03].  
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Planned comparisons indicated that there were no differences in word count for participants in 
the difficult RAT condition (M = 243.32, SD = 124.73) when compared to the easy RAT 
condition (M = 226.32, SD = 102.31), p = .645 and when compared to the no task condition (M = 
242.27, SD = 129.05), p = .998.  Additionally, there were no differences in word count between 
the easy RAT condition and the no task condition, p = .683.  Similarly, there were no differences 
in word count for participants with a competence success memory focus (M = 228.54, SD = 
113.15) and participants with a relationship success memory focus (M = 245.29, SD = 124.21), 
F(1, 235) = 1.17, p = .281, ηp
2 = .005, 95% CI [0, .04].  
 LIWC achievement and affiliation memory content.  Identical to Experiment 2, to 
examine differences in memory content between the competence success and relationship 
success memory groups, essays were analyzed using the achievement and affiliation drive 
categories of the Linguistic Inquiry and Word Count program (LIWC; Pennebaker, Boyd, 
Jordan, & Blackburn, 2015).  Examples of “achievement” words counted in LIWC include win, 
success, and better; examples of “affiliation” words include ally, friend, and social (Pennebaker, 
Boyd, Jordan, & Blackburn, 2015).   
A one-way ANOVA of memory focus on LIWC achievement memory content was 
performed and indicated that competence success memories (M = 4.59, SD = 2.07) contained 
greater achievement content than relationship success memories (M = 1.29, SD = .90), F(1, 235) 
= 263.25, p < .001, ηp
2 = .53, 95% CI [.44, .60].   
A one-way ANOVA of memory focus on LIWC affiliation memory content was 
performed and indicated that relationship success memories (M = 5.83, SD = 2.64) contained 
greater affiliation content than competence success memories (M = 2.44, SD = 2.60), F(1, 235) = 
98.54, p < .001, ηp




Descriptive statistics for all independent and dependent variables are provided in Table 
18.  Additionally, a correlational analysis was conducted to examine the relationships among 
independent and dependent variables and is provided in Table 19.  
Table 18       
Descriptives for Experiment 3 Predictor and Outcome Variables 
     Range 
Measure N M SD α Potential Actual 
Competence T1 237 3.72 0.77 .90 1-5 1.00-5.00 
Relatedness T1 237 4.24 0.66 .87 1-5 2.00-5.00 
Autonomy T1  237 3.73 0.74 .86 1-5 1.00-5.00 
Positive Affect T1 237 3.12 0.80 .89 1-5 1.20-4.80 
Negative Affect T1 237 1.75 0.60 .83 1-5 1.00-4.70 
Competence T2 237 4.30 0.57 .86 1-5 2.13-5.00 
Relatedness T2 237 4.52 0.56 .88 1-5 2.38-5.00 
Autonomy T2 237 4.07 0.74 .88 1-5 1.63-5.00 
Positive Affect T2 237 3.71 0.82 .91 1-5 1.10-5.00 
Negative Affect T2 237 1.37 0.47 .84 1-5 1.00-4.00 
Self-Esteem 237 4.20 0.58 .82 1-5 2.40-5.00 
Optimism 237 5.00 0.74 .82 1-6 2.20-6.00 
Note. Competence, Relatedness, and Autonomy refer to Competence, Relatedness, and 
Autonomy need satisfaction, respectively; T1 and T2 refer to measure collection pre-
memory and post-memory, respectively. 
 
ANCOVA Analysis: Need Satisfaction and Affect  
Post-memory need satisfaction.  A series of two-way ANCOVAs were conducted 
separately on post-memory measures of competence, relatedness and autonomy need 
satisfaction.  Task condition (difficult RAT vs. easy RAT vs. no task) and memory focus 
(competence success vs. relationship success) were entered as between-subjects factors and pre-





Correlations among Experiment 3 Predictor and Outcome Variables   
  
Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 
1. Competence T1 -           
2. Relatedness T1 .50** -          
3. Autonomy T1  .53** .53** -         
4. Pos Affect T1 .43** .38** .51** -        
5. Neg Affect T1 -.48** -.39** -.52** -.10 -       
6. Competence T2 .58** .49** .53** .44** -.41** -      
7. Relatedness T2 .34** .76** .40** .29** -.29** .48** -     
8. Autonomy T2 .46** .50** .79** .44** -.45** .63** .51** -    
9. Pos Affect T2 .28** .37** .41** .74** -.10 .54** .38** .48** -   
10. Neg Affect T2 -.32** -.34** -.34** .02 .67** -.44** -.26** -.41** -.09 -  
11. Self-Esteem .29** .39** .40** .37** -.23** .54** .43** .49** .60** -.36** - 
12. Optimism .43** .41** .46** .52** -.32** .60** .44** .50** .62** -.28** .62** 
Note. Competence, Relatedness, and Autonomy refer to competence, relatedness, and autonomy need satisfaction, 
respectively; Pos Affect and Neg Affect refer to positive affect and negative affect, respectively; T1 and T2 refer to first 








Competence.  A two-way ANCOVA was performed on post-memory ratings of 
competence need satisfaction, with pre-memory competence need satisfaction entered as a 
covariate.  The results indicated that the covariate, the first measure of competence need 
satisfaction, was a significant predictor of competence need satisfaction after reporting a 
memory, F(1, 230) = 89.93, p < .001, ηp
2 = .28, 95% CI [.19, .37].  Additionally, there was a 
main effect of memory focus, F(1, 230) = 5.87, p = .016, ηp
2 = .03, 95% CI [.00, .08].  Planned 
comparisons indicated that participants who selected a competence success memory (M = 4.39, 
SE = .05) reported greater amounts of post-memory competence need satisfaction than 
participants who selected a relationship success memory (M = 4.24, SE = .04), d = .27, 95% CI 
[.20, .34].  However, there was no main effect of task condition, F(2, 230) = .20, p = .815, ηp
2 = 
.002, 95% CI [0, .02], and participants reported no differences in post-memory competence need 
satisfaction in the difficult RAT condition (M = 4.33, SE = .06) when compared to the easy RAT 
condition (M = 4.31, SE = .05), p = .804 and when compared to the no task condition (M = 4.28, 
SE = .05), p = .532.  There were also no differences in post-memory competence need 
satisfaction between the easy RAT and no task conditions, p = .687.  Additionally, there was not 
a significant Task Condition × Memory Focus interaction, F(2, 230) = .61, p = .544, ηp2 = .005, 
95% CI [0, .03], see Figure 25.   
Relatedness.  A two-way ANCOVA was performed on post-memory ratings of 
relatedness need satisfaction, with pre-memory relatedness need satisfaction entered as a 
covariate.  The results indicated that the covariate, the first measure of relatedness need 
satisfaction, was a significant predictor of relatedness need satisfaction after reporting a memory, 
F(1, 230) = 339.02, p < .001, ηp
2 = .60, 95% CI [.52, .65].  Additionally, there was a main effect 
of memory focus, F(1, 230) = 16.87, p < .001, ηp





Figure 25. Experiment 3: Effects of task condition and memory focus on post-memory 
competence need satisfaction controlling for pre-memory competence need satisfaction. Error 
bars represent the standard error of the mean. 
Participants who selected a relationship success memory (M = 4.61, SE = .03) reported greater 
amounts of post-memory relatedness need satisfaction than participants who selected a 
competence success memory (M = 4.42, SE = .03), d = .34, 95% CI [.27, .41].  However, there 
was no main effect of task condition, F(2, 230) = .03, p = .970, ηp
2 = .000, 95% CI [0, .001], and 
participants reported no differences in post-memory relatedness need satisfaction in the difficult 
RAT (M = 4.52, SE = .04) when compared to the easy RAT (M = 4.52, SE = .04), p = .964 and 
when compared to the no task condition (M = 4.51, SE = .04), p = .816.  There were also no 
differences in post-memory relatedness need satisfaction between the easy RAT and no task 
conditions, p = .849.  Additionally, there was not a significant Task Condition × Memory Focus 
interaction, F(2, 230) = .31, p = .735, ηp
2 = .003, 95% CI [0, .02].   
Autonomy.  A two-way ANCOVA was performed on post-memory ratings of autonomy 



































results indicated that the covariate, the first measure of autonomy need satisfaction, was a 
significant predictor of autonomy need satisfaction after reporting a memory, F(1, 230) = 367.26, 
p < .001, ηp
2 = .62, 95% CI [.55, .68].  However, there was no main effect of memory focus, F(1, 
230) = .03, p = .871, ηp
2 = .000, 95% CI [0, .01], and there were no differences in post-memory 
autonomy need satisfaction between participants who selected a competence success memory (M 
= 4.06, SE = .04) and participants who selected a relationship success memory (M = 4.07, SE = 
.04).  Additionally, there was no main effect of task condition, F(2, 230) = .41, p = .667, ηp
2 = 
.004, 95% CI [0, .03], and there were no differences in post-memory autonomy need satisfaction 
in the difficult RAT condition (M = 4.04, SE = .05) when compared to the easy RAT condition 
(M = 4.06, SE = .05), p = .882, and when compared to the no task condition (M = 4.11, SE = .05), 
p = .401.  There were also no differences in post-memory autonomy need satisfaction between 
the easy RAT and no task conditions, p = .487.  Additionally, there was not a significant Task 
Condition × Memory Focus interaction, F(2, 230) = .26, p = .775, ηp2 = .002, 95% CI [0, .02]. 
The results of the ANCOVA analyses on post-memory competence need satisfaction 
indicated no differences among task conditions when controlling for pre-memory competence 
need satisfaction; however post-memory competence need satisfaction was greater for those who 
selected a competence success memory than those who selected a relationship success memory.  
Similarly, there were no differences among task conditions in post-memory relatedness need 
satisfaction; however, post-memory relatedness need satisfaction was greater for those who 
selected a relationship success memory than those who selected a competence success memory.  
There were no differences among task conditions, nor were there differences between types of 
memory focus in post-memory autonomy need satisfaction.  
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Post-memory affect.  A series of two-way ANCOVAs were conducted separately on 
post-memory measures of positive affect and negative affect.  Task condition (difficult RAT vs. 
easy RAT vs. no task) and memory focus (competence success vs. relationship success) were 
entered as between-subjects factors and pre-memory measures of positive and negative affect 
were entered as covariates, respectively.   
 Positive affect.  A two-way ANCOVA was performed on post-memory ratings of 
positive affect, with pre-memory positive affect entered as a covariate.  The results indicated 
that the covariate, the first measure of positive affect, was a significant predictor of positive 
affect after reporting a memory, F(1, 230) = 247.54, p < .001, ηp
2 = .52, 95% CI [.43, .59].  
Additionally, there was a main effect of memory focus, F(1, 230) = 6.06, p = .015, ηp
2 = .03, 
95% CI [.00, .08], and participants who selected a competence success memory (M = 3.81, SE = 
.05) reported greater amounts of post-memory positive affect than participants who selected a 
relationship success memory (M = 3.63, SE = .05), d = .23, 95% CI [.13, .33].  However, there 
was no main effect of task condition, F(2, 230) = .57, p = .567, ηp
2 = .005, 95% CI [0, .03].  
Participants reported no differences in post-memory positive affect in the difficult RAT 
condition (M = 3.74, SE = .06) when compared to the easy RAT condition (M = 3.75, SE = .06), 
p = .934, and when compared to the no task condition (M = 3.66, SE = .06), p = .384.  There 
were also no differences in post-memory positive affect between the easy RAT and no task 
conditions, p = .340.  Additionally, there was not a significant Task Condition × Memory Focus 
interaction, F(2, 230) = .96, p = .386, ηp
2 = .008, 95% CI [0, .04], see Figure 26.    
 Negative affect.  A two-way ANCOVA was performed on post-memory ratings of 




Figure 26. Experiment 3: Effects of task condition and memory focus on post-memory positive 
affect controlling for pre-memory positive affect. Error bars represent the standard error of the 
mean. 
The results indicated that the covariate, the first measure of negative affect, was a significant 
predictor of negative affect after reporting a memory, F(1, 230) = 180.19, p < .001, ηp
2 = .44, 
95% CI [.35, .52].  However, there was no main effect of memory focus, F(1, 230) = 2.41, p = 
.122, ηp
2 = .01, 95% CI [0, .05], and participants who selected a competence success memory (M 
= 1.33, SE = .03) and participants who selected a relationship success memory (M = 1.41, SE = 
.03) reported no differences post-memory negative affect.  Additionally, there was no main effect 
of task condition, F(2, 230) = .06, p = .946, ηp
2 = .000, 95% CI [0, .01].  Participants reported no 
differences in post-memory negative affect in the difficult RAT condition (M = 1.36, SE = .04) 
when compared to the easy RAT condition (M = 1.38, SE = .04), p = .743 and when compared to 
the no task condition (M = 1.37, SE = .04), p = .910.  There were also no differences in post-




























there was not a significant Task Condition × Memory Focus interaction, F(2, 230) = .29, p = 
.750, ηp
2 = .002, 95% CI [0, .02], see Figure 27. 
 
Figure 27. Experiment 3: Effects of task condition and memory focus on post-memory negative 
affect controlling for pre-memory negative affect. Error bars represent the standard error of the 
mean. 
 The results of the ANCOVA analyses indicated that when controlling for pre-memory 
positive affect, post-memory positive affect was greater for those who reported memories of 
competence success than those who reported memories of relationship success.  However, there 
were no differences in positive affect across task conditions.  Additionally, there were no 
differences in post-memory negative affect between types of memory focus, nor across task 
conditions, when controlling for pre-memory negative affect. 
Mixed Design ANOVA Analysis: Need Satisfaction and Affect  
 Need satisfaction.  A series of mixed design ANOVAs were conducted separately on 
repeated measures of competence, relatedness and autonomy.  Time (pre- and post-memory need 



























RAT vs. no task) and memory focus (competence success vs. relationship success) were entered 
as between-subjects factors.   
 Competence.  A mixed design ANOVA on competence need satisfaction was 
performed and indicated main effects of time, F(1, 231) = 211.47, p < .001, ηp
2 = .48, 95% CI 
[.39, .55] and of task condition, F(2, 231) = 20.27, p < .001, ηp
2 = .15, 95% CI [.07, .23]; 
however, these main effects were qualified by a significant Time × Task Condition interaction, 
F(2, 231) = 13.62, p < .001, ηp
2 = .11, 95% CI [.04, .18], see Figure 28.  As predicted, 
competence need satisfaction increased significantly from pre-memory reflection (M = 3.28, SE 
= .08) to post-memory reflection (M = 4.15, SE = .06) for participants in the difficult RAT 
condition, F(1, 231) = 163.88, p < .001, ηp
2 = .42, 95% CI [.32, .49].  Consistent with 
Experiment 1, competence need satisfaction also increased for participants in the easy RAT 
condition, F(1, 231) = 41.95, p < .001, ηp
2 = .15, 95% CI [.08, .24] and for participants in the no 
task condition, F(1, 231) = 36.05, p < .001, ηp
2 = .14, 95% CI [.06, .22].  Additionally, there were 
significant differences in competence need satisfaction among task conditions pre-memory, F(2, 
231) = 26.64, p < .001, ηp
2 = .19, 95% CI [.12, .34] and post-memory, F(2, 231) = 5.83, p = .003, 
ηp
2 = .05, 95% CI [.01, .11].  Lower post-memory competence need satisfaction was reported for 
participants assigned to the difficult RAT condition (M = 4.15, SE = .06) than in the easy RAT 
condition (M = 4.42, SE = .06), p = .007, d = .50, 95% CI [.42, .59], and in the no task condition 
(M = 4.39, SE = .06), p = .017, d = .43, 95% CI [.34, .52].  However, there were no differences in 
post-memory competence need satisfaction between the easy RAT and no task conditions, p = 
1.00, see Table 20 for all pre- and post-memory descriptive means across task conditions and 




Figure 28. Experiment 3: Effects of task condition on pre- and post-memory competence need 
satisfaction. Error bars represent the standard error of the mean. 
  The results also indicated a main effect of memory focus, and post-memory competence 
need satisfaction was greater overall for participants whose memories focused on competence 
success (M = 4.17, SE = .05) than for participants whose memories focused on relationship 
success (M = 3.88, SE = .05), F(1, 230) = 16.56, p < .001, ηp
2 = .07, 95% CI [.02, .14].  However, 
there was not a significant Time × Memory Focus interaction, F(1, 231) = .09, p = .759, ηp2 = 
.000, 95% CI [0, .02], nor was there a significant Task Condition × Memory Focus interaction, 
F(2, 231) = 1.31, p = .272, ηp
2 = .01, 95% CI [0, .05], see Figure 29.  Further examination of 
simple effects indicated that participants assigned to the difficult RAT condition reported greater 
post-memory competence need satisfaction when they selected a competence success memory 
(M = 3.86, SE = .09) than when they selected a relationship success memory (M = 3.57, SE = 
.08), F(1, 231) = 5.95, p = .015, ηp


































Descriptive Means of Pre- and Post-Memory Need Satisfaction for Task Conditions and Memory Focus 
 Difficult RAT (N = 81) No Task (N = 79) Easy RAT (N = 77) 












Competence T1 3.46 (.76) 3.09 (.71) 4.19 (.57) 3.75 (.76) 4.01 (.65) 3.92 (.64) 
Competence T2 4.26 (.60) 4.04 (.42) 4.59 (.39) 4.18 (.68) 4.51 (.53) 4.32 (.57) 
Relatedness T1 4.14 (.69) 3.97 (.63) 4.52 (.44) 4.32 (.64) 4.25 (.79) 4.27 (.64) 
Relatedness T2 4.38 (.66) 4.43 (.53) 4.58 (.50) 4.68 (.41) 4.44 (.68) 4.63 (.50) 
Autonomy T1 3.61 (.75) 3.46 (.68) 4.05 (.75) 3.66 (.76) 3.86 (.79) 3.81 (.61) 
Autonomy T2 3.91 (.79) 3.87 (.75) 4.36 (.55) 4.05 (.84) 4.17 (.67) 4.10 (.69) 
Note. Standard deviations are provided in parentheses; Competence Success and Relationship Success refer to 











This was also true for participants assigned to no task, who reported greater post-memory 
competence need satisfaction when they selected a competence success memory (M = 4.39, SE = 
.09) than when they selected a relationship success memory (M = 3.97, SE = .08), F(1, 231) = 
11.98, p = .001, ηp
2 = .05, 95% CI [.01, .11].  However, there were no differences in post-
memory competence need satisfaction for those assigned to the easy RAT when they reported a 
competence success memory (M = 4.26, SE = .09) and a relationship success memory (M = 4.12, 
SE = .09), F(1, 231) = 1.34, p = .248, ηp
2 = .01, 95% CI [0, .04].  Additionally, there was not a 
significant Time × Task Condition × Memory Focus interaction, F(2, 231) = .90, p = .408, ηp2 = 
.01, 95% CI [0, .04].   
 
 
Figure 29. Experiment 3: Effects of task condition and memory focus on post-memory competence 
need satisfaction. Error bars represent the standard error of the mean. 
Relatedness.  A mixed design ANOVA on relatedness need satisfaction was performed 
and indicated main effects of time, F(1, 231) = 103.96, p < .001, ηp
2 = .31, 95% CI [.22, .40] and 
of task condition, F(2, 231) = 5.56, p = .004, ηp



































a significant Time × Task Condition interaction, F(2, 231) = 2.27, p = .106, ηp2 = .02, 95% CI [0, 
.06].  A comparison of the estimated marginal means indicated that relatedness need satisfaction 
was significantly lower for participants in the difficult RAT condition (M = 4.23, SE = .06) than 
for participants in the no task condition (M = 4.53, SE = .06), p = .001; however only marginally 
lower than for participants in the easy RAT condition (M = 4.40, SE = .07), p = .06.  There were 
no differences in relatedness need satisfaction between the no task and the easy RAT conditions, 
p = .155.  Further examination of simple effects indicated that relatedness need satisfaction 
increased significantly for those in the difficult RAT condition from pre-memory to post-
memory reflection, F(1, 231) = 56.49, p < .001, ηp
2 = .20, 95% CI [.11, .28], as well as for those 
in the easy RAT condition, F(1, 231) = 33.41, p < .001, ηp
2 = .13, 95% CI [.06, .21], and for 
participants in the no task condition, F(1, 231) = 19.32, p < .001, ηp
2 = .08, 95% CI [.02, .15], see 
Table 20 for all pre- and post-memory descriptive means across task conditions and memory 
focus. 
The results also indicated a significant Time × Memory focus interaction, F(1, 231) = 
17.77, p < .001, ηp
2 = .07, 95% CI [.02, .14].  Planned comparisons indicated that relatedness 
need satisfaction increased significantly for those who selected a competence success memory 
from pre-memory (M = 4.30, SE = .06) to post-memory reflection (M = 4.47, SE = .05), F(1, 
231) = 16.82, p < .001, ηp
2 = .07, 95% CI [.02, .14], as well as for those who selected a 
relationship success memory from pre-memory (M = 4.19, SE = .05) to post-memory reflection 
(M = 4.58, SE = .05), F(1, 231) = 110.89, p < .001, ηp
2 = .32, 95% CI [.23, .41].  However, there 
were no differences in pre-memory relatedness need satisfaction between participants who 
selected a competence success memory (M = 4.30, SE = .06) and participants who selected a 
relationship success memory (M = 4.19, SE = .06), F(1, 231) = 1.86, p = .174, ηp
2 = .01, 95% CI 
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[0, .05], nor were there differences in post-memory relatedness need satisfaction between those 
whose memories focused on competence success (M = 4.47, SE = .05) and relationship success 
(M = 4.58, SE = .05), F(1, 231) = 2.48, p = .117, ηp
2 = .01, 95% CI [0, .05].  Additionally, there 
was not a significant Task Condition × Memory Focus interaction, F(2, 231) = 1.31, p = .272, 
ηp
2 = .01, 95% CI [0, .05], nor was there a significant Time × Task Condition × Memory Focus 
interaction, F(2, 231) = .59, p = .554, ηp
2 = .01, 95% CI [0, .03].  
Autonomy.  A mixed design ANOVA on autonomy need satisfaction was performed 
and indicated main effects of time, F(1, 231) = 115.12, p < .001, ηp
2 = .33, 95% CI [.24, .42] and 
of task condition, F(2, 231) = 5.08, p = .007, ηp
2 = .04, 95% CI [.00, .10]; however, there was not 
a significant Time × Task Condition interaction, F(2, 231) = .28, p = .755, ηp2 = .002, 95% CI [0, 
.02].  A comparison of the estimated marginal means indicated that autonomy need satisfaction 
was significantly lower for participants in the difficult RAT condition (M = 3.71, SE = .08) than 
for participants in the no task condition (M = 4.03, SE = .08), p = .004, d = .43, 95% CI [.31, 
.54], and for participants in the easy RAT condition (M = 3.99, SE = .08), p = .012, d = .39, 95% 
CI [.28, .50].  There were no differences in autonomy need satisfaction between the no task and 
the easy RAT conditions, p = .693.  Further examination of simple effects indicated that 
autonomy need satisfaction increased significantly for those in the difficult RAT condition from 
pre-memory to post-memory reflection, F(1, 231) = 44.30, p < .001, ηp
2 = .16, 95% CI [.08, .25], 
as well as for those in the easy RAT condition, F(1, 231) = 30.54, p < .001, ηp
2 = .12, 95% CI 
[.04, .20], and for participants in the no task condition, F(1, 231) = 41.26, p < .001, ηp
2 = .15, 
95% CI [.08, .24], see Table 20 for all pre- and post-memory descriptive means across task 
conditions and memory focus.   
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The results also indicated a marginal main effect of memory focus, F(1, 231) = 3.49, p = 
.063, ηp
2 = .02, 95% CI [0, .06], with greater autonomy need satisfaction reported for those who 
reflected on a competence success memory (M = 3.99, SE = .07) than for those who reflected on 
a relationship success memory (M = 3.83, SE = .06), d = .22, 95% CI [.12, .31].  However, there 
was not a significant Time × Memory Focus interaction, F(1, 231) = 17.77, p < .001, ηp2 = .07, 
95% CI [.02, .14].  Additionally, there was not a significant Task Condition × Memory Focus 
interaction, F(2, 231) = 1.04, p = .355, ηp
2 = .01, 95% CI [0, .04], nor was there a significant 
Time × Task Condition × Memory Focus interaction, F(2, 231) = .33, p = .720, ηp2 = .003, 95% 
CI [0, .02].  
The results of the mixed design ANOVA analyses on need satisfaction indicated a pattern 
of increases in satisfaction with needs for competence, relatedness, and autonomy from pre-
memory to post-memory reflection across task conditions and memory focus.  Competence need 
satisfaction was greater for those who selected a competence success memory topic than for 
those who selected a relationship success memory topic; however, there were no meaningful 
differences in relationship need satisfaction or autonomy need satisfaction between participants 
who reported a competence success memory and participants who reported a relationship success 
memory.  Additionally, it appeared that for those in the difficult RAT and no task conditions, 
competence need satisfaction was greater when they selected a competence success memory 
instead of a relationship success memory.  However, for those assigned to the easy RAT 
condition, there were no differences in competence need satisfaction between participants who 
wrote either a competence success or relationship success memory.  Overall, it appeared that 
satisfaction with all needs post-memory reflection was lower for those assigned to the difficult 
RAT condition than for those assigned to the easy RAT and no task conditions.  
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 Affect.  A series of mixed design ANOVAs were conducted separately on measures of 
positive and negative affect.  Time (pre- and post-memory affect) was entered as a within-
subjects factor, and task condition (difficult RAT vs. easy RAT vs. no task) and memory focus 
(competence success vs. relationship success) were entered as between-subjects factors.   
 Positive affect.  A mixed design ANOVA on positive affect was performed and 
indicated main effects of time, F(1, 231) = 255.15, p < .001, ηp
2 = .53, 95% CI [.44, .59] and of 
task condition, F(2, 231) = 7.08, p = .004, ηp
2 = .06, 95% CI [.01, .12]; however, there was not a 
significant Time × Task Condition interaction, F(2, 231) = 1.49, p = .227, ηp2 = .01, 95% CI [0, 
.05], see Figure 30.  A comparison of the estimated marginal means indicated that positive affect 
was significantly lower for participants in the difficult RAT condition (M = 3.21, SE = .08) than 
for participants in the no task condition (M = 3.45, SE = .08), p = .035, d = .29, 95% CI [.16, 
.42], and for participants in the easy RAT condition (M = 3.64, SE = .08), p < .001, d = .54, 95% 
CI [.42, .66].  There were no differences in positive affect between the no task and the easy RAT 
conditions, p = .108.  Further examination of simple effects indicated that positive affect 
increased significantly for those in the difficult RAT condition from pre-memory to post-
memory reflection, F(1, 231) = 114.93, p < .001, ηp
2 = .33, 95% CI [.24, .42], as well as for those 
in the easy RAT condition, F(1, 231) = 77.55, p < .001, ηp
2 = .25, 95% CI [.16, .34], and for 
participants in the no task condition, F(1, 231) = 66.78, p < .001, ηp
2 = .22, 95% CI [.14, .31], see 
Table 21 for all pre- and post-memory descriptive means across task conditions and memory 
focus.  
 The results also indicated a significant main effect of memory focus, with participants 
who selected a competence success memory reporting greater positive affect (M = 3.63, SE = 
.07) than participants who selected a relationship success memory (M = 3.24, SE = .06), F(1, 
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231) = 18.38, p < .001, ηp
2 = .07, 95% CI [.02, .14].  There was not a significant Time × Memory 
Focus interaction, F(1, 231) = 1.65, p = .20, ηp
2 = .01, 95% CI [0, .04]; however, there was a 
marginal Task Condition × Memory Focus interaction, F(2, 231) = 2.92, p = .056, ηp2 = .03, 95% 
CI [0, .07], see Figure 31.  Participants who were assigned to the difficult RAT and selected the 
competence success memory (M = 3.44, SE = .11) reported greater positive affect than those who 
selected a relationship success memory (M = 2.99, SE = .11), F(1, 231) = 8.02, p = .005, ηp
2 = 
.02, 95% CI [.00, .09].  Additionally, participants who were assigned to no task and selected the 
competence success memory (M = 3.77, SE = .12) reported greater positive affect than those who 
selected a relationship success memory (M = 3.13, SE = .11), F(1, 231) = 16.02, p < .001, ηp
2 = 
.06, 95% CI [.02, .13].  However, participants who were assigned to the easy RAT showed no 
differences in positive affect when reporting a competence success memory (M = 3.69, SE = .12) 
versus a relationship success memory (M = 3.59, SE = .11), F(1, 231) = .37, p = .541, ηp
2 = .002, 
95% CI [0, .03].         
  
Figure 30. Experiment 3: Effects of task condition on pre- and post-memory positive affect. 



























Descriptive Means of Pre- and Post-Memory Affect for Task Conditions and Memory Focus 













Positive T1 3.10 (.73) 2.64 (.70) 3.51 (.77) 2.86 (.73) 3.31 (.85) 3.38 (.68) 
Positive T2 3.77 (.74) 3.33 (.86) 4.03 (.81) 3.40 (.77) 4.06 (.80) 3.79 (.72) 
Negative T1 1.75 (.57) 1.79 (.53) 1.59 (.66) 1.76 (.55) 1.76 (.60) 1.83 (.73) 
Negative T2 1.35 (.38) 1.40 (.48) 1.23 (.20) 1.43 (.61) 1.35 (.43) 1.46 (.54) 
Note. Standard deviations are provided in parentheses; Competence Success and Relationship Success refer to 
competence success and relationship success memories, respectively; T1 and T2 refer to pre-memory and post-
memory, respectively 
 







There were no differences in positive affect across task conditions for those who selected a 
competence success memory, F(2, 231) = 2.29, p = .104, ηp
2 = .02, 95% CI [0, .06].  However, 
there were significant differences in positive affect across task conditions for those who selected 
a relationship success memory, F(2, 231) = 7.90, p < .001, ηp
2 = .06, 95% CI [.01, .13].  For 
participants who selected a relationship memory, those assigned to the easy RAT condition (M = 
3.59, SE = .11) reported greater positive affect than those assigned to the difficult RAT (M = 
2.99, SE = .11), p = .001, and those assigned to no task (M = 3.13, SE = .11), p = .011.  However, 
there were no differences between the difficult RAT and no task conditions, p = 1.00.  The Time 
× Task Condition × Memory Focus interaction was not significant, F(2, 231) = 2.56, p = .080, 
ηp
2 = .02, 95% CI [0, .07]. 
 
Figure 31. Experiment 3: Effects of task condition and memory focus on post-memory positive 
affect. Error bars represent the standard error of the mean. 
Negative affect.  A mixed design ANOVA on negative affect was performed and 
indicated a main effect of time, with participants reporting greater pre-memory negative affect 




























p < .001, ηp
2 = .53, 95% CI [.44, .59].  However there was no effect of task condition, F(1, 231) 
= .80, p = .452, ηp
2 = .01, 95% CI [0, .03].  Participants reported no differences in negative affect 
in the difficult RAT condition (M = 1.57, SE = .05) when compared to the easy RAT condition 
(M = 1.60, SE = .06), p = .755, and when compared to the no task condition (M = 1.50, SE = .06), 
p = .362.  There were also no differences in negative affect between the easy RAT and no task 
conditions, p = .227.  Further examination of simple effects indicated that negative affect 
decreased significantly for those in the difficult RAT condition from pre-memory to post-
memory reflection, F(1, 231) = 61.04, p < .001, ηp
2 = .21, 95% CI [.12, .30], as well as for those 
in the easy RAT condition, F(1, 231) = 55.57, p < .001, ηp
2 = .19, 95% CI [.11, .28], and for 
participants in the no task condition, F(1, 231) = 43.87, p < .001, ηp
2 = .16, 95% CI [.08, .24], see 
Table 21 for all pre- and post-memory descriptive means across task conditions and memory 
focus.  Additionally, there was no effect of memory focus, and participants reported no 
differences in negative affect when they selected a competence success memory (M = 1.50, SE = 
.05) versus a relationship success memory (M = 1.61, SE = .04), F(1, 231) = 2.77, p = .097, ηp
2 = 
.01, 95% CI [0, .05].  The Time × Task Condition × Memory Focus interaction was not 
significant, F(2, 231) = .035, p = .965, ηp
2 = .000, 95% CI [0, .002].   
The results of the mixed design ANOVA analyses on affect indicated a pattern of 
increases in positive affect and decreases in negative affect from pre-memory to post-memory 
reflection across all task conditions.  Overall, it appeared that positive affect post-memory 
reflection was lower for those assigned to the difficult RAT condition than for those assigned to 
the easy RAT and no task conditions.  However, for those in the difficult RAT and no task 
conditions, positive affect was greater when they selected a competence success memory than 
when they selected a relationship success memory.  There were no differences in positive affect 
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for those assigned to the easy RAT condition when they selected a competence success memory 
versus a relationship success memory.  Additionally, there were no differences in negative affect 
across task conditions and memory focus.  
Change Score Analysis: Need Satisfaction and Affect  
 Need satisfaction change.  A series of univariate ANOVAs of task condition (difficult 
RAT, easy RAT, no task) and memory focus (competence success, relationship success) on need 
satisfaction change scores were performed separately for competence, relatedness and autonomy 
need satisfaction, respectively.  Change scores were calculated by subtracting the mean of pre-
memory need satisfaction from the mean of post-memory need satisfaction.  
 Competence.  A univariate ANOVA on competence need satisfaction change scores 
(posttest – pretest) was performed and indicated a main effect of task condition, F(2, 231) = 
13.62, p < .001, ηp
2 = .11, 95% CI [.04, .18].  A comparison of the estimated marginal means 
indicated that participants assigned to the difficult RAT condition (M = .87, SE = .07) showed a 
greater increase in competence need satisfaction than participants assigned to the easy RAT 
condition (M = .45, SE = .07), p < .001, d = .66, 95% CI [.57, .76] and the no task condition (M = 
.42, SE = .07), p < .001, d = .71, 95% CI [.61, .81].  However, there were no significant 
differences in competence need satisfaction change between the easy RAT condition and the no 
task condition, p = .715.  Additionally, there was not a significant main effect of memory focus, 
with results indicating no differences in competence need satisfaction change for those who 
selected a competence success memory (M = .57, SE = .06) and a relationship success memory 
(M = .59, SE = .06), F(1, 231) = .09, p = .759, ηp
2 = .00, 95% CI [0, .02].  Additionally, there was 
not a significant Task Condition × Memory Focus interaction, F(2, 231) = .90, p = .408, ηp2 = 




Descriptive Means of Need Satisfaction Change Scores for Task Conditions and Memory Focus 
 Difficult RAT (N = 81) No Task (N = 79) Easy RAT (N = 77) 












Competence  .80 (.78) .95 (.64) .40 (.39) .43 (.65) .51 (.55) .40 (.56) 
Relatedness  .24 (.40) .46 (.44) .05 (.33) .36 (.36) .19 (.46) .36 (.48) 
Autonomy  .31 (.51) .40 (.56) .31 (.37) .38 (.38) .31 (.58) .29 (.41) 
Note. Standard deviations are provided in parentheses; Competence Success and Relationship Success refer to competence 










Figure 32. Experiment 3: Effects of task and memory focus on competence need satisfaction 
change from pre- to post-memory. Error bars represent the standard error of the mean. 
Relatedness.  A univariate ANOVA on relatedness need satisfaction change scores 
(posttest – pretest) was performed and indicated no main effect of task condition, F(2, 231) = 
2.27, p = .106, ηp
2 = .02, 95% CI [0, .06].  A comparison of the estimated marginal means 
indicated that participants assigned to the difficult RAT condition (M = .35, SE = .05) showed a 
greater increase in relatedness need satisfaction than participants assigned to the no task 
condition (M = .21, SE = .05), p = .034, d = .35, 95% CI [.28, .41], but no significant differences 
in relatedness need satisfaction change when compared to participants assigned to the easy RAT 
condition (M = .27, SE = .05), p = .269, d = .18, 95% CI [.11, .25].  There were also no 
significant differences in relatedness need satisfaction change between the easy RAT condition 
and the no task condition, p = .316.  However, there was a significant main effect of memory 
focus, with participants who selected a relationship success memory (M = .39, SE = .04) 
reporting a greater increase in relatedness need satisfaction than participants who selected a 
competence success memory (M = .16, SE = .04), F(1, 231) = 17.77, p < .001, ηp


































[.02, .14].  The results also indicated that there was not a significant Task Condition X Memory 
Focus interaction, F(2, 231) = .59, p = .554, ηp
2 = .01, 95% CI [0, .03], see Table 22.     
Autonomy.  A univariate ANOVA on autonomy need satisfaction change scores 
(posttest – pretest) was performed and indicated no main effect of task condition, F(2, 231) = 
.28, p = .755, ηp
2 = .002, 95% CI [0, .02], see Table 22.  A comparison of the estimated marginal 
means indicated that participants reported no differences in autonomy need satisfaction change in 
the difficult RAT condition (M = .35, SE = .05) when compared to the no task condition (M = 
.35, SE = .05), p = .937, and when compared to the easy RAT condition (M = .30, SE = .05), p = 
.491.  There were also no differences in autonomy need satisfaction change between the easy 
RAT and no task conditions, p = .546.  Additionally, there was no main effect of memory focus, 
and participants reported no differences in autonomy need satisfaction change when they 
reported a competence success memory (M = .31, SE = .05) versus a relationship success 
memory (M = .36, SE = .04), F(1, 231) = .65, p = .422, ηp
2 = .003, 95% CI [0, .03].  Additionally, 
there was not a significant Task Condition × Memory Focus interaction, F(2, 231) = .33, p = 
.720, ηp
2 = .003, 95% CI [0, .02], see Table 22. 
The results of the need satisfaction change score analyses indicated that those assigned to 
the difficult RAT showed greater change in competence need satisfaction from pre-to post-
memory reflection than those assigned to the easy RAT and no task conditions.  Additionally, 
there were no differences in competence need satisfaction change between competence success 
and relationship success memories; however, for those assigned to the difficult RAT, 
competence need satisfaction was slightly higher for those who reported relationship success 
memories.  Additionally, there were no changes in relatedness and autonomy need satisfaction 
across task conditions; however, those who reported relationship success memories experienced 
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greater increases in relatedness need satisfaction than those who reported competence success 
memories. 
 Affect change.  A series of univariate ANOVAs of task condition (difficult RAT, easy 
RAT, no task) and memory focus (competence success, relationship success) on affect change 
scores were performed separately for positive affect and negative affect, respectively.  Change 
scores were calculated by subtracting the mean of pre-memory need satisfaction from the mean 
of post-memory need satisfaction. 
 Positive affect.  A univariate ANOVA on positive affect change scores (posttest – 
pretest) was performed and indicated no main effect of task condition, F(2, 231) = 1.49, p = .227, 
ηp
2 = .01, 95% CI [0, .04].  A comparison of the estimated marginal means indicated that 
participants reported no differences in positive affect change in the difficult RAT condition (M = 
.68, SE = .06) when compared to the no task condition (M = .53, SE = .07), p = .094, and when 
compared to the easy RAT condition (M = .58, SE = .07), p = .240.  There were also no 
differences in positive affect change between the easy RAT and no task conditions, p = .624.  
Additionally, there was no main effect of memory focus, and participants reported no differences 
in positive affect change when they reflected on a competence success memory (M = .64, SE = 
.05) versus a relationship success memory (M = .55, SE = .05), F(1, 231) = 1.65, p = .200, ηp
2 = 
.007, 95% CI [0, .04].  However, there was a marginal Task Condition × Memory Focus 
interaction, F(2, 231) = 2.56, p = .080, ηp
2 = .02, 95% CI [0, .07], see Table 23 and Figure 33.  
 Negative affect.  A univariate ANOVA on negative affect change scores (posttest – 
pretest) was performed and indicated no main effect of task condition, F(2, 231) = .32, p = .727, 
ηp




Descriptive Means of Affect Change for Task Conditions and Memory Focus 













Positive .67 (.65) .69 (.68) .52 (.60) .54 (.48) .74 (.51) .41 (.50) 
Negative -.40 (.32) -.40 (.49) -.36 (.62) -.33 (.47) -.41 (.35) -.37 (.45) 
Note. Standard deviations are provided in parentheses; Competence Success and Relationship Success refer to competence 










Figure 33. Experiment 3: Effects of task and memory focus on positive affect change from pre- 
to post-memory. Error bars represent the standard error of the mean. 
A comparison of the estimated marginal means indicated that participants reported no differences 
in negative affect change in the difficult RAT condition (M = -.40, SE = .05) when compared to 
the easy RAT condition (M = -.39, SE = .05), p = .908, and when compared to the no task condition 
(M = -.34, SE = .05), p = .456.  There were also no differences in negative affect change between 
the easy RAT and no task conditions, p = .534.  Additionally, there was no main effect of memory 
focus, and participants reported no differences in negative affect change when they reflected on a 
competence success memory (M = -.39, SE = .04) versus a relationship success memory (M = -
.36, SE = .04), F(1, 231) = .18, p = .673, ηp
2 = .001, 95% CI [0, .02].  Additionally, there was not 
a significant Task Condition X Memory Focus interaction, F(2, 231) = .04, p = .965, ηp
2 = .00, 



























Figure 34. Experiment 3: Effects of task and memory focus on negative affect change from pre- 
to post-memory. Error bars represent the standard error of the mean. 
The results of the affect change score analyses indicated that there were no differences in 
positive affect and negative affect change from pre- to post-memory reflection across task 
conditions and memory focus.  
Mediational Analyses  
To test the prediction that a competence success memory enhances positive affect, self-
esteem, and optimism through competence need satisfaction, a series of mediation analyses with 
a multicategorical (two levels) independent variable was performed using a bootstrapping 
analysis (Model 4; 10,000 resamples) in PROCESS Macro (Hayes, 2012; 2013).  According to 
Hayes and Preacher (2014), this approach mimics an analysis of (co)variance and provides 
observed and adjusted group means, but also maintains simple interpretations of effects.  For the 
independent variable (memory focus: competence success vs. relationship success), simple 
indicator coding was selected (relationship success memory coded as 0, competence success 






























pre-memory competence need satisfaction was entered as a covariate, and positive affect, self-
esteem, and optimism were each entered separately as dependent variables.  The results of each 
analysis are provided below. 
Positive affect.  A mediation analysis was performed in PROCESS Macro for SPSS to 
examine the relationships among memory focus (competence success vs. relationship success), 
post-memory competence need satisfaction, and positive affect, controlling for pre-memory 
competence need satisfaction.  There was a significant effect of post-memory competence need 
satisfaction on positive affect, b = .79, t(233) = 8.07, p < .001, 95% CI [.59, .98].  When 
comparing competence success memories with relationship success memories (reference group), 
memory focus was a significant predictor of post-memory competence need satisfaction, b = .15, 
t(234) = 2.51, p = .013, 95% CI [.03, .27].  Additionally, there was a direct effect of memory 
focus on positive affect, b = .25, t(233) = 2.73, p = .007, 95% CI [.07, .43], with competence 
success memories predicting positive affect relative to relationship success memories.  The 
bootstrapped unstandardized indirect effect for competence success memory vs. relationship 
success memory was .12, 95% CI [.03, .22], suggesting that the indirect effect of post-memory 
competence need satisfaction was significant for participants who selected a competence success 
memory relative to participants who selected a relationship success memory.  These results are 
consistent with mediation effects and provide support for the hypothesis that reflecting on a 
competence success memory leads to positive affect because it increases satisfaction with one’s 
need for competence.  The results for positive affect are provided in Table 24 and Figure 35, 






Tests of Direct and Indirect Effects on Positive Affect Controlling for Pre-Memory Competence 
Need Satisfaction in Experiment 3 (N = 237) 
Effect Figure 35 Path Coefficient SE 95% CI 
Direct effects     
   Memory → Competence Satisfaction 𝒂 .15* .06 [.03, .27] 
   Competence Satisfaction → Positive Affect 𝒃 .79** .10 [.59, .98] 
   Memory → Positive Affect 𝒄′ .25* .09 [.07, .43] 
Indirect effect: Memory → Positive Affect     
   via Competence Satisfaction 𝒂 ×  𝒃 .12* .05 [.03, .22] 
Note. Coefficient = unstandardized path coefficient; 95% CI = 95% bootstrap confidence interval; 
*p < .01; **p < .001 
 
 
Figure 35. Experiment 3: Mediation model with memory focus (relationship success coded 0, 
competence success coded 1) as the independent variable, pre-memory competence need 
satisfaction as the covariate, post-memory competence need satisfaction as the mediator, and post-
memory positive affect as the dependent variable. The model presents the unstandardized 
regression coefficients. *p < .01; **p < .001.  
 Self-esteem.  A mediation analysis was performed in PROCESS Macro for SPSS to 
examine the relationships among memory focus (competence success vs. relationship success), 
post-memory competence need satisfaction, and self-esteem, controlling for pre-memory 
competence need satisfaction.  There was a significant effect of post-memory competence need 
satisfaction on self-esteem, b = .56, t(233) = 8.09, p < .001, 95% CI [.42, .70].  When comparing 
competence success memories with relationship success memories (reference group), memory 
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focus was a significant predictor of post-memory competence need satisfaction, b = .15, t(234) = 
2.51, p = .013, 95% CI [.03, .27].  However, there was not a direct effect of memory focus on self-
esteem, b = .04, t(233) = .58, p = .565, 95% CI [-.09, .17].  The bootstrapped unstandardized 
indirect effect for competence success memory vs. relationship success memory was .09, 95% CI 
[.01, .17], suggesting that the indirect effect of post-memory competence need satisfaction was 
significant for participants who selected a competence success memory relative to participants 
who selected a relationship success memory.  These results are consistent with mediation effects 
and provide support for the hypothesis that reflecting on a competence success memory leads to 
self-esteem because it increases satisfaction with one’s need for competence.  The results for self-
esteem are provided in Table 25 and Figure 36, respectively. 
 Optimism.  A mediation analysis was performed in PROCESS Macro for SPSS to examine 
the relationships among memory focus (competence success vs. relationship success), post-
memory competence need satisfaction, and optimism, controlling for pre-memory competence 
need satisfaction.   
Table 25 
Tests of Direct and Indirect Effects on Self-Esteem Controlling for Pre-Memory Competence Need 
Satisfaction in Experiment 3 (N = 237) 
Effect Figure 36 Path Coefficient SE 95% CI 
Direct effects 
    
   Memory → Competence Satisfaction 𝒂 .15* .06 [.03, .27] 
   Competence Satisfaction → Self-Esteem 𝒃 .56** .07 [.42, .70] 
   Memory → Self-Esteem 𝒄′ .04 .09 [-.09, .17] 
Indirect effect: Memory → Self-Esteem     
   via Competence Satisfaction 𝒂 ×  𝒃 .09* .04 [.01, .17] 
Note. Coefficient = unstandardized path coefficient; 95% CI = 95% bootstrap confidence interval; 






Figure 36. Experiment 3: Mediation model with memory focus (relationship success coded as o, 
competence success coded 1) as the independent variable, pre-memory competence need 
satisfaction as the covariate, post-memory competence need satisfaction as the mediator, and post-
memory self-esteem as the dependent variable. The model presents the unstandardized regression 
coefficients. *p < .01; **p < .001.  
There was a significant effect of post-memory competence need satisfaction on optimism, b = .69, 
t(233) = 8.21, p < .001, 95% CI [.52, .86].  When comparing competence success memories with 
relationship success memories (reference group), memory focus was a significant predictor of 
post-memory competence need satisfaction, b = .15, t(234) = 2.51, p = .013, 95% CI [.03, .27].  
However, there was not a direct effect of memory focus on optimism, b = -.07, t(233) = -.91, p = 
.369, 95% CI [-.23, .08].  The bootstrapped unstandardized indirect effect for competence success 
memory vs. relationship success memory was .11, 95% CI [.02, .20], suggesting that the indirect 
effect of post-memory competence need satisfaction was significant for participants who selected 
a competence success memory relative to participants who selected a relationship success memory.  
These results are consistent with mediation effects and provide support for the hypothesis that 
reflecting on a competence success memory leads to optimism because it increases satisfaction 






Tests of Direct and Indirect Effects on Optimism Controlling for Pre-Memory Competence Need 
Satisfaction in Experiment 3 (N = 237) 
Effect Figure 37 Path Coefficient SE 95% CI 
Direct effects 
    
   Memory → Competence Satisfaction 𝒂 .15* .06 [.03, .27] 
   Competence Satisfaction → Optimism 𝒃 .69** .08 [.52, .86] 
   Memory → Optimism 𝒄′ -.07 .08 [-.23, .08] 
Indirect effect: Memory → Optimism     
   via Competence Satisfaction 𝒂 ×  𝒃 .11* .05 [.02, .20] 
Note. Coefficient = unstandardized path coefficient; 95% CI = 95% bootstrap confidence interval; 
*p < .01; **p < .001 
  
 
Figure 37. Experiment 3: Mediation model with memory focus (relationship success coded as o, 
competence success coded 1) as the independent variable, pre-memory competence need 
satisfaction as the covariate, post-memory competence need satisfaction as the mediator, and post-
memory optimism as the dependent variable. The model presents the unstandardized regression 
coefficients. *p < .01; **p < .001. 
Experiment 3 Discussion 
The first goal of Experiment 3 was to examine whether participants who had their 
competence need satisfaction reduced would be more likely to select a writing topic focused on 
competence success than participants whose need for competence was either satisfied or 
unaffected.  The results of the chi-square analyses did not support this hypothesis, and there were 
no differences in type of memory selection across task conditions.  This appears to be 
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inconsistent with the work of Sheldon and Gunz (2009), which suggests that individuals are 
motivated to seek out experiences that restore needs that have been frustrated.  However, there 
are a couple of limitations with Experiment 3 that need to be considered.  First, although 
competence need satisfaction was lower for participants assigned to the difficult RAT condition 
than for participants assigned to the easy RAT and no task conditions, it is unclear whether their 
competence need satisfaction was sufficiently low enough to warrant a motivation to increase it.  
Additionally, it is unknown why participants chose the memory topics they did.  Perhaps 
reflecting on past interpersonal success contributes to one’s sense that they are a competent 
individual.  For instance, previous research has indicated that individuals with complex self-
concepts have better coping strategies in the face of failure than those who have less complex 
self-concepts; primarily due to the fact that they have other domains they are able to access that 
can buffer against the domain that is being threatened (Linville, 1985).  Indeed, the results of the 
multiverse analyses for both Experiment 2 and Experiment 3 support this idea.  Both competence 
success and relationship success memories prompted increases in need satisfaction and well-
being from pre- to post-memory reflection.  Similar to Experiment 2, it could be that instead of 
seeking out need-relevant memories, participants are selecting memories that hold personal 
importance and value, which in turn influences need satisfaction.  
Consistent with Experiments 1 and 2, satisfaction with all three needs increased for the 
most part across all task conditions.  However, as expected, the amount of increase in 
competence need satisfaction was greater for those who had their competence need satisfaction 
threatened than for those who did not experience a threat to competence.   
Consistent with hypotheses, post-memory competence need satisfaction was greater for 
participants who selected a competence success memory than for participants who selected a 
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relationship success memory.  Additionally, post-memory relatedness need satisfaction was 
greater for those who selected a relationship success memory than for those who selected a 
competence success memory.  However, there were no differences in post-memory autonomy 
need satisfaction between those who reflected on competence success or relationship success 
memories.  These results suggest that reflecting on memories of events that satisfied a particular 
need in the past provide greater satisfaction with that need in the present than reflecting on 
memories of events that satisfied a different need.  Importantly, the results also indicated that for 
participants who were assigned to the difficult RAT condition, those who selected a competence 
success memory reported greater post-memory competence need satisfaction than those who 
selected a relationship success memory.  This was also true for participants assigned to complete 
no task.  Conversely, for those whose need for competence was already satisfied (participants 
assigned to the easy RAT), there were no differences in competence need satisfaction between 
participants who reflected on a competence success memory versus a relationship success 
memory. These results are consistent with the arguments made by Sheldon and Gunz (2009) and 
suggest that when a particular need is frustrated or unaffected, a need-relevant memory provides 
greater satisfaction to that need than a need-irrelevant memory.                       
Experiment 3 also examined the influence of task conditions and memory on positive 
affect.  Consistent with Experiments 1 and 2, positive affect increased and negative affect 
decreased across task conditions; however, post-memory positive affect was lower for those 
assigned to the difficult RAT condition than those assigned to the easy RAT and no task 
conditions.  Additionally, positive affect was greater for those who selected a competence 
success memory than those who selected a relationship success memory.  It was hypothesized 
that participants who selected a competence success memory would report greater increases in 
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positive affect, and greater decreases in negative affect, than those who selected relationship 
success memory.  As expected, for participants in the difficult RAT condition, those who 
selected a competence success memory reported greater post-memory positive affect than those 
who selected a relationship success memory.  This boost in positive affect provides additional 
support for the prediction that reflecting on a need-relevant memory leads to overall greater 
satisfaction with need for competence than reflecting on a need-irrelevant memory.  However, 
there were no differences in the amount of increase across task conditions. 
Results of the mediation analyses supported the predictions that competence success 
memories predict competence need satisfaction and in turn, positive affect, self-esteem, and 
optimism.  These results are inconsistent with Experiment 2; however, there are two key 
differences between the two studies.  The first difference is that all participants had their 
competence need satisfaction reduced in Experiment 2, whereas competence failure, competence 
success, and baseline conditions were included in Experiment 3.  It is possible that the results 
would be consistent with Experiment 2 if only those who had their competence need satisfaction 
reduced were included in the analysis.  The second difference is that participants were able to 
choose what kind of memory they wanted to report in Experiment 3.  It is possible that selecting 
an important memory, coupled with a theme that is relevant to a particular need, has even greater 




CHAPTER 7.       GENERAL DISCUSSION, LIMITATIONS, AND CONCLUSIONS 
The goal of the present investigation was to examine how autobiographical memory 
functions to satisfy the need for competence and well-being.  Specifically, three experiments 
were designed to test whether reflecting on a memory of competence success would be effective 
for improving competence need satisfaction after it had been threatened.  Additionally, the 
present project examined whether improvement in competence need satisfaction would be 
greater for need-relevant memories (i.e., competence success memories) than need-irrelevant 
memories (i.e., relationship success or neutral memories), and whether participants would 
strategically attempt to regulate competence need satisfaction and well-being by retrieving 
positive memories relevant to the threatened need.  
Autobiographical Memory and Need Restoration 
The results across all experiments indicated that satisfaction with all three basic 
psychological needs and positive affect improved after reflecting on an important, positively-
valenced memory, regardless of whether need satisfaction had been threatened.  This is 
consistent with previous work indicating that reflecting on memories with intrinsic themes (i.e., 
themes of growth, inherently satisfying values, and meaning) is beneficial for all three needs, and 
is positively correlated with social-emotional well-being (e.g., Bauer & McAdams, 2004; Bauer, 
McAdams, & Sakaeda, 2005; Lekes et al., 2014).   
Across Experiments 1 and 3, reflecting on an autobiographical memory improved 
competence need satisfaction for those whose need for competence had been threatened.  
Additionally, competence need satisfaction improved to a greater degree for those who 
experienced a threat to competence than for those who did not.  This is consistent with the 
literature on self-determination theory, which indicates that individuals will work consciously to 
146 
 
improve satisfaction with a neglected need (e.g., become more skillful at a job to feel more 
competent); however, any improvement in needs that are already satisfied will be a reflection of 
an inherent interest in an activity (Deci & Ryan, 2000).   
Although there appeared to be greater improvement of competence need satisfaction for 
those who experienced a threat to competence than for those whose competence needs were 
satisfied or unaffected, it is possible that this difference in the magnitude of the change between 
conditions was the result of a ceiling effect.  Further analysis of the data suggested that this was 
not the case, and the effect remained even when participants in the unthreatened competence 
conditions who endorsed ceiling on the competence need satisfaction scale were excluded.  
However, treating cases that reach ceiling as missing data can still bias parameter estimates, and 
applying a Tobit growth curve model to analyze the data has been suggested as one appropriate 
solution to this problem (Tobin, 1958; Wang, Zhang, McArdle, & Salthouse, 2008).  Thus, future 
analyses for this project should include a more fine-grained analysis of possible ceiling effects 
occurring in the present dataset.  However, even if these results are indicative of a ceiling effect, 
an important take-away message is that across all conditions, autobiographical memory was an 
effective method for improving need satisfaction and positive affect in cases of both threatened 
and unthreatened competence needs.      
Previous research suggests that self-perceptions of competence and incompetence can 
directly and immediately benefit or harm the self (Wojciszke, 2005); and when competence need 
satisfaction is low, individuals will report a desire to restore satisfaction with that particular need 
(Sheldon & Gunz, 2009).  Although it is impossible to generalize to the other two needs that 
were not manipulated in the present research, the results are compatible with previous work on 
need restoration, and suggest that reflecting on an autobiographical memory was an effective 
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method for improving competence need satisfaction after it had been threatened.  Indeed, given 
that the magnitude of competence need satisfaction improvement appeared to be greater for those 
who encountered a threat to competence and their post-memory competence scores were 
consistent with the baseline levels of competence need satisfaction of the unthreatened 
conditions, the results of the present research suggest that autobiographical memory is effective 
at restoring a threatened need for competence.  The process of restoring a threatened need to 
satisfactory levels can be explained through drive theories on need restoration; and more 
specifically, the reflective impulsive model (RIM), which theorizes that behavioral schemata that 
were successful at combating need deprivation in the past become more accessible through the 
impulsive system when a particular need is deficient in the present (Radel et al., 2011; Strack & 
Deutsch, 2004).  Additionally, these results are consistent with the literature on autobiographical 
memory and mood regulation, which indicates that positive memories can function to counteract 
and reduce negative emotions (Bluck, 2003; Öner & Gülgöz, 2018; Wilson & Ross, 2003) and 
are frequently recruited by individuals as a method for repairing negative mood (Josephson, 
Singer, & Salovey, 1996).   
However, a major limitation with Experiment 1 was that it did not include a memory 
control condition.  Therefore, an alternative explanation is that competence need satisfaction and 
positive affect simply improved on their own as participants completed measures over the course 
of each experiment.  Indeed, previous research has indicated that to maintain a positive view of 
the self, individuals will distance themselves from a negative event, which weakens the negative 
emotions associated with that event over time (Walker & Skowronski, 2009; Walker, 
Skowronski, & Thompson, 2003).  However, the results are consistent with prior work 
demonstrating that positively-valenced autobiographical memories are effective at increasing 
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positive emotions (Koole, 2009; Öner & Gülgöz, 2018).  Given that satisfaction with all of the 
needs (i.e., competence, relatedness, and autonomy) and positive affect appeared to increase 
from pre- to post-memory reflection, but the amount of increase was the greatest for competence 
need satisfaction for those who initially had it threatened, the results of the present research 
suggest that reflecting on a competence-satisfying memory was in fact a contributor to this 
effect.  Future research could address some of the limitations of the present project’s experiments 
by strengthening the task conditions and by adding memory control conditions.  
Need-Relevant vs. Need-Irrelevant Memories and Competence Need Satisfaction 
Previous work on need satisfaction and memory suggests that needs that are left 
unfulfilled predict greater memory retrieval for stimuli that correspond to those needs (e.g., 
Gardner, Pickett, & Brewer, 2000).  However, results across experiments indicated that 
satisfaction with all three needs increased after reflecting on a memory, even when the memory 
was irrelevant to the specific need being targeted.  Additionally, in Experiment 2 and contrary to 
hypotheses, analyses indicated there were no significant differences in competence need 
satisfaction across competence success, relationship success, and neutral memory conditions.  
Moreover, the magnitude of change in competence need satisfaction from pre-memory reflection 
to post-memory reflection was not significantly different across memory conditions.  This 
suggests that the focus of the memory reported had no impact on competence need satisfaction.  
However, there were differences among memory conditions with respect to the other needs, as 
well as to well-being outcomes that could suggest that competence needs were not fully satisfied 
for participants in the neutral memory condition.   
For instance, participants assigned to report a neutral memory did not show the same 
improvement in relatedness need satisfaction, autonomy need satisfaction, and positive affect as 
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those assigned to report competence success and relationship success memories.  Moreover, 
those who reflected on neutral memories reported significantly lower self-esteem and optimism 
than those who reflected on competence success and relationship success memories.  These 
differences in need satisfaction, affect, and well-being outcomes suggest that something about 
the competence success and relationship success memories is indeed important and that neutral 
memories are not quite effective enough to fully satisfy basic psychological needs and well-
being.  Given that previous research has indicated that need-specific memories that include 
intrinsic themes are more effective at suppressing unwanted thoughts and are overall more 
satisfying than need-specific memories with extrinsic themes (Wang, Chatzisarantis, & Hagger, 
2018), it is possible that participants were using an intrinsic approach to their competence and 
relationship-focused memories, whereas those who reported neutral memories were using an 
extrinsic approach.  This possibility is also supported by the literature on self-determination 
theory, which suggests that true need fulfillment facilitates well-being (Ryan & Deci, 2000b), 
and that any satisfaction gained from achieving extrinsic goals is temporary (Vansteenkiste et al., 
2007) and can ultimately diminish well-being (Kasser & Ryan, 1996; Sebire, Standage, & 
Vansteenkiste, 2009; Vansteenkiste & Ryan, 2013).   
Experiment 3 was consistent with Experiment 2 in that participants were not more likely 
to select memories that were focused on past demonstrations of personal competence over 
memories that were focused on past relationship successes.  However, consistent with the idea 
that need-relevant memories contribute to greater satisfaction with a targeted need than need-
irrelevant memories, those participants who selected a competence success memory reported 
greater competence need satisfaction and positive affect than those who selected a relationship 
success memory.  This is in line with previous work demonstrating that there are psychological 
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benefits to having themes in memory that are congruent with an individual’s goals (McGregor, 
McAdams, & Little, 2005).  For instance, reflecting on past events that elicit feelings of 
nostalgia, which tend to be infused with social themes, has been shown to combat current 
feelings of loneliness (Wildschut, Sedikides, Arndt, & Routledge, 2006; Zhou, Sedikides, 
Wildschut, & Gao, 2008).  Relevant to the need for competence, agentic themes (i.e., those that 
emphasize independence and power) in life narratives share a close connection with the need for 
competence in that both highlight drives for achievement, mastery of the environment, and 
efficiency in goal attainment (Bauer & McAdams, 2000).  Agentic content in memories more 
often than not entail descriptions of episodes of personal success and triumph, and these themes 
are reliably tied to self-esteem (McAdams, Hoffman, Mansfield, & Day, 1996; Wojciszke & 
Sobiczewska, 2013).  Indeed, reflecting on memories of past events with themes of personal 
agency has been shown to be self-enhancing, which in turn prompts optimism for one’s future 
(Abele & Wojciszke, 2007; Austin & Costabile, 2017; Pillemer, Ivcevic, Gooze, & Collins, 
2007).  Thus, the results of the present project are consistent with previous work and suggest that 
a positive, need-relevant memory has greater benefits for the targeted need than a need-irrelevant 
memory.   
Experiment 3 was limited by the fact that it was unclear why participants selected the 
memory topic that they did.  Perhaps relationship success memories are relevant to competence, 
or it is also possible that participants affirmed themselves in a domain that was not being 
threatened (Linville, 1985).  Previous work in the memory and self-affirmation literature has 
argued for the primacy of belongingness and the communicative function of memory (Knowles, 
Lucas, Molden, Gardner, & Dean, 2010; Mahr & Csibra, 2018).  In a study conducted by 
Knowles, and colleagues (2010), participants were asked to reflect on a time where they 
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experienced an intellectual failure or a time they felt socially rejected.  Participants in both 
conditions were equally likely to affirm values in social domains rather than in academic 
domains in order to repair these threats.  Thus, one alternative explanation is that some 
participants were attempting to affirm themselves in a domain outside of competence.   
Importantly, research in the memory and need satisfaction literature suggests that rather 
than seeking out need-relevant memories, participants in Experiment 3 may have instead selected 
memories that hold intrinsic meaning and value.  Intrinsic themes in memory include themes of 
growth, inherently satisfying values, and meaning from significant episodes of one’s life (Bauer 
& McAdams, 2004; Bauer, McAdams, & Sakaeda, 2005; Cox & McAdams, 2014).  Individuals 
who describe memories with more intrinsic themes when recalling high points, low points, and 
turning points of their life report greater satisfaction with life and psychological well-being than 
individuals who recall memories with fewer intrinsic themes (Bauer, McAdams, & Sakaeda, 
2005).  This is a reasonable explanation for why participants did not find it necessary to select 
need-relevant memories in Experiment 3.  However, an alternative explanation is that the results 
are indicative of individual differences in the degree to which participants value competence.  
For instance, previous research has reported that individual differences can play a role in 
domain-specific relationships (Chen et al., 2015; Sheldon & Schüler, 2011).  Work conducted by 
Schüler, Sheldon, and Fröhlich (2010) indicated that high implicit need for achievement 
moderated the relationship between competence need satisfaction and intrinsic academic goal 
motivation.  This is consistent with arguments that intrinsic motivation and subsequent well-
being is promoted when the content of one’s memories is congruent with their values and 
identity (Bauer & McAdams, 2000).  Thus, it is possible that participants who had high implicit 
152 
 
need for achievement were more likely to select a competence-focused memory than those who 
did not.   
Regardless of their reasons for selecting the memory, competence success memories in 
Experiments 2 and 3 still provided benefits beyond competence need satisfaction than did 
relationship success memories, suggesting that perhaps need-relevant memories that use an 
intrinsic approach would be an effective method for providing true need fulfillment.  Future 
research could examine memorial themes to determine whether need satisfaction improves for 
those who use an intrinsic approach to a competence success memory, as opposed to an extrinsic 
approach.  Additionally, future work could examine individual differences in implicit need for 
competence, relatedness, and autonomy to determine the degree to which they impact need-
specific memory retrieval, need satisfaction, and well-being. 
Autobiographical Memory, Competence Need Satisfaction, and Well-Being 
Experiments 2 and 3 examined whether autobiographical memory would predict 
competence need satisfaction and in turn, well-being measures of affect, self-esteem and 
optimism.  The results between the two studies were inconsistent, but perhaps not completely 
incompatible.  In Experiment 2, the results were not consistent with competence need 
satisfaction as a mediator of the relationship between memory and well-being; however, the 
results were consistent with mediation in Experiment 3.  Given the differences in study designs, 
there are possible explanations for these inconsistencies.   
First, all participants had their competence need satisfaction threatened in Experiment 2, 
whereas Experiment 3 included conditions designed to satisfy need for competence, as well as to 
leave competence need satisfaction unimpacted.  It is possible that the results in Experiment 3 
would be consistent with Experiment 2 if only those who had their competence need satisfaction 
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threatened were included in the analysis.  However, participants who reflected on neutral 
memories in Experiment 2 did not experience the same improvement in satisfaction with 
relatedness and autonomy needs, nor did they experience the same improvement with positive 
affect as those who reflected on competence success and relationship success memories.  
Moreover, their levels of self-esteem and optimism were significantly lower than those who 
reflected on competence success and relationship success memories.  These results are 
compatible with work conducted by Lekes and colleagues (2014), which indicated that need 
satisfaction from intrinsic memories contributed to general and situational well-being to a greater 
degree than extrinsic memories.  This suggests that need satisfaction was not fully restored for 
individuals who reflected on neutral memories, which were memories that were designed to be 
unemotional and unimportant for participants.   
The themes and characteristics of the neutral memory could explain why participants did 
not receive the same benefits to well-being as those in the competence and relationship success 
memory conditions.  In this case, these results of Experiment 2 are compatible with Experiment 
3, given that participants were able to choose which memory they wanted to report in 
Experiment 3.  Indeed, it is possible that participants in Experiment 3 were selecting memories 
that were important to them, which is why they fared better overall than participants in 
Experiment 2 with respect to their need satisfaction and well-being.  This is consistent with 
previous work in the self-determination literature that indicates that pursuing and attaining 
intrinsic goals (e.g., personal growth, strong bonds with others, and contributions to the 
community) is related to higher self-actualization, vitality, and psychological well-being than 
pursuing and attaining extrinsic goals (Kasser & Ryan, 2001; Ryan et al., 1999).  Future research 
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could examine whether one’s overall approach to memory recollection plays a role in these 
relationships.  
Conclusion 
 The purpose of the present project was to investigate whether autobiographical memory 
could function to restore competence need satisfaction after it had been reduced, as well as the 
possible influence of increased competence need satisfaction on subsequent well-being.  Much of 
the previous work on autobiographical memory, need satisfaction, and well-being has been 
correlational (e.g., O’Rourke, Cappeliez, & Claxton, 2011; Philippe et al., 2011; Philippe et al., 
2012); however, the present research provided an experimental examination of these 
relationships.  Although there are important limitations across all three experiments that need to 
be addressed, the results of the present experiments highlight how autobiographical memory 
functions to satisfy basic psychological needs and well-being.  Indeed, reflecting on a positive, 
important autobiographical memory was shown to improve satisfaction with all three basic 
psychological needs, as well as to improve positive affect, self-esteem, and optimism for the 
future.  There is also evidence across all three experiments that autobiographical memories that 
are both important and need-specific can provide greater satisfaction to individual needs and 
ultimately well-being than memories that do not include both of these elements.  Finally and 
most importantly, autobiographical memory was shown to prompt increases in satisfaction of a 
need that had been threatened.  Given the promising results indicating that reflecting on past life 
experiences provides meaningful contributions to need satisfaction and well-being, a continued 
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APPENDIX B.    TASK CONDITIONS 
Remote Associates Test: 
Instructions for easy and difficult sets: 
The Remote Associates Test (RAT) is a measure of general intelligence.  You will be presented with three 
words.  Please type in one word that best links all three items together. 
 
For example:  
 
Head   Street   Dark 
 
The correct answer that you would type into the space provided would be Light (headlight, street light, 
the opposite of dark is light). There will be 10 sets total. You will have 20 seconds to complete each 
page. You will be given the results of your performance at the end. 
 



































APPENDIX B. TASK CONDITIONS CONTINUED… 
 
Dot Counting Task Instructions: 
 
The following task will ask you to count the number of dots you see on the screen and type the 









Sample stimuli: Max number of dots was 16, but the numbers did not go in order, and the dots 





APPENDIX C.    NEED SATISFACTION QUESTIONNAIRE 
Basic Psychological Need Satisfaction and Frustration Scale (Chen et al, 2015): 
 
For each question, select the best option that represents your feelings right now.  
Scale: 1 (Completely disagree) to 5 (Completely agree) 
 
Competence: 
1. I feel confident that I can do things well 
2. I feel capable at what I do 
3. I feel competent to achieve my goals 
4. I feel I can successfully complete difficult tasks 
5. I have serious doubts about whether I can do things well 
6. I feel disappointed with many of my performances 
7. I feel insecure about my abilities 
8. I feel like a failure because of the mistakes I make 
 
Relatedness: 
9. I feel that the people I care about also care about me 
10. I feel connected with people who care for me, and for whom I care 
11. I feel close and connected with other people who are important to me 
12. I experience a warm feeling with the people I spend time with 
13. I feel excluded from the group I want to belong to 
14. I feel that people who are important to me are cold and distant towards me 
15. I have the impression that people I spend time with dislike me 
16. I feel the relationships I have are just superficial 
 
Autonomy: 
17. I feel a sense of choice and freedom in the things I undertake 
18. I feel that my decisions reflect what I really want 
19. I feel my choices express who I really am 
20. I feel I have been doing what really interests me 
21. Most of the things I do feel like “I have to” 
22. I feel forced to do many things I wouldn’t choose to do 
23. I feel pressured to do too many things 




APPENDIX D.    AFFECT QUESTIONNAIRE 
P ANAS-X 
Instructions: This scale consists of a number of words and phrases that describe different 
feelings and emotions. Read each item and then mark the appropriate answer in the space 
next to that word. Indicate to what extent you feel this way right now. Use the following 
scale to record your answers: 
 
 1 = very slightly or not at all 2 = a little 3 = moderately 4 = quite a bit 5 = extremely  
 
1. Attentive  
2. Daring  
3. Strong  
4. Irritable  
5. Inspired  
6. Fearless  
7. Disgusted with self  
8. Afraid  
9. Alert  
10. Upset 
11. Bold  
12. Active  
13. Guilty  
14. Nervous  
15. Excited  
16. Hostile  
17. Proud  
18. Jittery  
19. Ashamed  
20. Scared 
21. Angry at self  
22. Enthusiastic  
23. Distressed  
24. Blameworthy  
25. Determined  
26. Interested  
27. Confident  
28. Dissatisfied with self 
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APPENDIX E.    MEMORY PROMPTS 
Competence Success Memory: 
Please describe below in detail a positive experience from your life where you were successful 
in doing something important to you (e.g., achieved success at school or work, won an award, 
etc.). Please write about something you personally succeeded in.  
  
Make sure that you describe a particular and specific incident (e.g., happened at a particular time 
and in a particular place) rather than a general "time" or "period" in your life.  
  
In the space below, please write a thoughtful and detailed description of your experience and 
explain why this event is still important to you.  
 
Relationship Success Memory: 
Please describe below in detail a positive experience from your life where you felt included and 
connected to one or more people who were important to you (e.g., bonded with a friend or 
family member).  
  
Make sure that you describe a particular and specific incident (e.g., happened at a particular time 
and in a particular place) rather than a general "time" or "period" in your life.  
 
In the space below, please write a thoughtful and detailed description of your experience and 
explain why this event is still important to you. 
 
Neutral Memory: 
Please describe below in detail an event from your past. This should be an event where you felt 
no particular emotions (e.g., riding the bus to school, going to the grocery store, etc.).  
 
Make sure that this is a particular and specific incident (e.g., happened at a particular time and in 
a particular place) rather than a general "time" or "period" in your life. In the space below, please 






APPENDIX E. MEMORY PROMPTS CONTINUED 
 
Instructions: This writing exercise will involve writing an essay on one of the topics listed 
below. From the following list of 5 topics, please select one you would like to complete for the 
writing exercise and then click the arrow to begin your essay. 
 
FRIEND OR ROMANTIC PARTNER TOPIC: 
 
Selection Description: Describe a positive experience that involved a close friend(s) or romantic 
partner (e.g., a time where you bonded and felt included, engaged in a fun activity together, etc.) 
 
Prompt: Please describe below in detail a positive experience that involved a close friend(s) or 
romantic partner (e.g., a time where you bonded and felt included, engaged in a fun activity 
together, etc.).   
    
Make sure that you describe a particular and specific incident (e.g., happened at a particular time 
and in a particular place) rather than a general "time" or "period" in your life.   
    
In the space below, please write a thoughtful and detailed description of your experience and 
explain why this event is still important to you. Consider the following questions as you write 
your essay:   
    
 1. When did the event occur? How old were you?  2. What exactly happened in the event?  3. 
What were you thinking, feeling, and wanting in the event?  4. What does this event say about 





Selection Description: Describe a positive experience that involved a family member(s) (e.g., a 
time where you bonded and felt included, engaged in a fun activity together, etc.) 
 
Prompt: Please describe below in detail a positive experience that involved a close family 
member(s) (e.g., a time where you bonded and felt included, engaged in a fun activity together, 
etc.). 
  
Make sure that you describe a particular and specific incident (e.g., happened at a particular time 
and in a particular place) rather than a general "time" or "period" in your life. 
  
In the space below, please write a thoughtful and detailed description of your experience and 
explain why this event is still important to you. Consider the following questions as you write 
your essay: 
 
1. When did the event occur? How old were you?2. What exactly happened in the event?3. What 
were you thinking, feeling, and wanting in the event?4. What does this event say about who you 
are, who you were, or who you might be? 
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APPENDIX E. MEMORY PROMPTS CONTINUED 
 
ACADEMIC SUCCESS TOPIC: 
 
Selection Description: Describe a positive experience where you achieved success in academics 
(e.g., achieved a good grade on a test or paper, successfully completed an important project, etc.) 
 
Prompt: Please describe below in detail a positive experience where you achieved success in 
academics (e.g., achieved a good grade on a test or paper, successfully completed an important 
project, received an award, etc.).   
    
Make sure that you describe a particular and specific incident (e.g., happened at a particular time 
and in a particular place) rather than a general "time" or "period" in your life.   
    
In the space below, please write a thoughtful and detailed description of your experience and 
explain why this event is still important to you. Consider the following questions as you write 
your essay:   
    
1. When did the event occur? How old were you?  2. What exactly happened in the event?  3. 
What were you thinking, feeling, and wanting in the event?  4. What does this event say about 
who you are, who you were, or who you might be? 
 
NON-ACADEMIC SUCCESS TOPIC:  
 
Selection Description: Describe a positive experience where you achieved success outside of 
the classroom (e.g., athletics, music, dance, job, etc.) 
Prompt: Please describe below in detail a positive experience where you achieved 
success outside of the classroom (e.g., athletics, music, dance, job, etc.).   
    
Make sure that you describe a particular and specific incident (e.g., happened at a particular time 
and in a particular place) rather than a general "time" or "period" in your life.   
    
In the space below, please write a thoughtful and detailed description of your experience and 
explain why this event is still important to you. Consider the following questions as you write 
your essay:   
    
1. When did the event occur? How old were you?  2. What exactly happened in the event?  3. 
What were you thinking, feeling, and wanting in the event?  4. What does this event say about 










APPENDIX E. MEMORY PROMPTS CONTINUED 
 
OPEN-ENDED TOPIC:  
 
Selection Description: Describe a previous experience you had that is neither social nor 
achievement-oriented (e.g., does not elicit any particular emotions) 
 
Prompt: Please describe below in detail a previous experience that does not involve close others 
or personal successes (e.g., does not elicit any particular emotions).  
  
Make sure that you describe a particular and specific incident (e.g., happened at a particular time 
and in a particular place) rather than a general "time" or "period" in your life. 
  
In the space below, please write a thoughtful and detailed description of your experience and 
explain why this event is still important to you. Consider the following questions as you write 
your essay: 
  
1. When did the event occur? How old were you?2. What exactly happened in the event?3. What 
were you thinking, feeling, and wanting in the event?4. What does this event say about who you 




APPENDIX F.    TASK REFLECTION QUESTIONS 
 
How easy or difficult was the first task (The Remote Associates Test) you completed?  
 
1 = Extremely easy, 7 = Extremely difficult 
 
How surprising was your score on the first task (The Remote Associates Test) you completed?  
 




APPENDIX G.    DEMOGRAPHICS QUESTIONNAIRE 









Which of the following best describes you? (check as many as apply) 
▢ Native American  
▢ African-American  
▢ Latino Hispanic  
▢ Non-Hispanic White (i.e. Caucasian)  
▢ Asian/Pacific Islander  
▢ Indian  
















APPENDIX H.    SELF-ESTEEM QUESTIONNAIRE 
 
Self-Esteem Questionnaire Instructions: 
 
Please indicate how strongly you agree or disagree with the following statements after 
reflecting on your memory. 
 
1 = Strongly Disagree 2 = Disagree 3 = Neutral 4 = Agree 5 = Strongly Agree 
 
1. I feel good about myself  
2. I like myself better  
3. I like myself more  
4. I have many positive qualities  





APPENDIX I.    OPTIMISM QUESTIONNAIRE 
Optimism Questionnaire Instructions: 
 
Please indicate how strongly you agree or disagree with the following statements after 
reflecting on your memory. 
 
1 = Strongly Disagree 2 = Disagree 3 = Somewhat Disagree  
4 = Somewhat Agree 5 = Agree 6 = Strongly Agree 
 
1. I feel ready to take on new challenges  
2. I feel optimistic about my future  
3. I feel like the sky is the limit  
4. I do NOT feel optimistic about the future 
5. I have a feeling of hope about my future 
